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SIXTH ANNUAL REPORT OF THE CHIEF d-F'THE 

MINING BUREAU. " .-• 



,• • ■ 

Manila, September 15, 1905:'}- 
Sir: I have the honor to submit herewith my report as Chief of thev> 
Mining Bureau for the year ending August 31, 1905. 

BUREAU ORGANIZATION, RECOMMENDATIONS TO THE 

ORGANIZATION COMMITTEE. 

During the past year the reorganization of the Mining Bureau, as 
provided for in Act No. 916 of the Philippine Commission, was com- 
pleted by the appointment of Mr. W. D. Smith to the hitherto vacant 
position of geologist. This appointment was made on March 1, 1905, 
and was thus delayed by reason of the difl&culty in finding a young man 
whose training fulfilled the exact qualifications desired. Mr. Smith has 
been especially selected to investigate the economic geology of iron, coal, 
and other deposits, chiefly stratified, in Philippine fields, and his training 
is such that it is hoped he will develop into a valuable man for this work. 

The present Bureau organization is numerically small and the field 
covered is necessarily wide. The men at present engaged are all of them 
selected by me from best available material for their work, and they have 
already proved themselves competent in the many duties assigned to them. 
By even a cursory inspection of the range of these duties an idea of the 
required qualifications and the training preparatory and to be acquired 
may be had. To those appreciating the desirability of specialization 
and of concentration upon given lines of work it would seem unfortunate 
that the Bureau staff is so limited in numbers; and it would seem to the 
best interests of the mineral industry at this time that this force be 
immediately increased that all economic deposits of probable value may 
be investigated and reported upon at the earliest possible time. In view 
of the present necessity for retrenchment in expenses on the part of the 
Insular Government, however, recommendation to this effect can not yet 
be made ; but still less is it possible for me to recommend that the present 
Bureau staff be curtailed in number, or that necessary field funds for 
future Bureau expenses be decreased in amount. The Mining Bureau 
as at present organized is the result of evolution and development from 
plans formulated by me three years ago, and it is now attempting to 
cover an important work with a minimum force. It is believed that 
economy is being secured throughout, and no efforts are being spared to 
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this end. All/f^j'k assigned is in accordance with my best judgment as 
to its importicacS, and no part of the work now being carried on by this 
Bureau calf 'in my judgment be transferred for best results elsewhere. 
Notwith^lipi^^i^S *^^ magnitude of its task, the work of systematic field 
investigSttibn/ and of working up in the office notes and data gathered on 
the.groilnd, is being carried on with promise of definite and valuable 
resuItSt Economy is practiced to what is believed to be the highest 
.aegree by the appointment of men so broadly trained that they are able 
{ig^^pertovm, under proper direction, all field and office work, from the 
,, ^ preliminary survey to the published report. This has been the plan of 
/.^ '-' the Chief of this Bueau since he first recommended the present reorganiza- 
tion and during the period of actual formative development to the organ- 
ization of to-day. 

In view of the above, and of additional similar considerations, when 
the Chief of this Bureau was interrogated by the organization committee 
appointed by Executive Order No. 14, series of 1905, to report upon the 
efficiency of Insular Bureaus and to make recommendations concerning 
them, he strongly recommended in a special report dated April 10, 1905, 
in which the purpose, work, plans, and costs of this Bureau are gone into 
in detail, that no reduction in force or field funds and that no "merging'^ 
or consolidation of this with any other Bureau be recommended by the 
committee. 

The purposes and plans of this Bureau as authorized in Act No. 916 
were also discussed, with quotations from this act, in the Annual Keport 
for the year 1904, and it is believed that no further elaboration of them 
need be given here. 

QUARTERS OCCUPIED BY THE MINING BUREAU. 

In the report of this Bureau for 1904 attention was invited to the 
need for more commodious quarters for this Bureau, and particularly 
for rooms with sufficient light. The present quarters have the two dis- 
tinct advantages, (1) that they are in a Government building acquired 
from Spain (the Casa Moneda at 358 Calle Cabildo, Intramuros), and 
that they are therefore of no expense to the Insular Grovemment but that 
of repair; and (2) that they are situated in the Walled City, near the 
Ayuntamiento, and on one of the street-car lines. They have the great 
disadvantages of being poorly arranged for the purpose required, of being 
without sufficient light, of being too limited to accommodate present 
needs, and finally of being in need of repairs which at the present time 
it has not been considered advisable to recommend. 

Kecommendations of this Bureau for 1903 and 1904 are respectfully 
repeated to the effect that provision be made for the second floor of a 
suitable wing to be added to the new building of the Government 
Laboratories, to be set aside and properly furnished and equipped for the 
use of the Mining Bureau. 



OFFICE WORK: EXECUTIVE, CORRESPONDENCE, EXCHANGES, 
PREPARATION OF REPORTS AND MAPS; TRANSFER OF TECH- 
NICAL LIBRARY. 

The office work of this Bureau has steadily increased during the past 
year. The time of the Chief of the Bureau is mainly occupied in 
equipping and directing field parties, in supervising the divisions of 
work carried on in Manila and in the field, in securing and furnishing 
information concerning the mineral resources and industry, in extending 
assistance to those actually or prospectively engaged or interested in the 
development of this industry, in providing for the needs of the Bureau, 
and in general in undertaking to carry out, with his loyal and efficient 
assistants, the purposes for which the Bureau was organized under Act 
N"o. 916. These duties, involving much correspondence and occasional 
delays, and meeting at times with negative results, have been greatly 
lightened by the harmonious working of the Bureau as a whole, by the cor- 
dial cooperation of fellow-officials — ^municipal, provincial, and Insular — 
and by the active support and assistance generonsly given by business 
men in Manila and elsewhere and by miners and prospectors wherever 
they may be found. It is a pleasure to record the natural but by no means 
the obvious or necessary fact that those whom this Bureau has striven 
most earnestly to serve have almost invariably given it their most cordial 
support. 

The preparation of material for reports following upon field work and 
of special reports to the Chief of the Bureau, and the performance of 
general technical work assigned, constitute the office work of the two 
geologists and the two field assistants of the technical force. This 
preparation consists in working up all data obtained and all field 
material gathered, including general, geologic, economic, and topographic 
notes, fossils, rock and mineral samples, illustrations, and maps. The 
personnel of the Bureau has been so selected that the entire work required, 
with the exception of some photographic and all quantitative analytic 
chemical work, is performed as natural subdivisions of its work within 
the Bureau. The exceptions are subdivisions of the work of the Bureau 
of Government Laboratories, and are efficiently performed therein upon 
request. The maximum economy is, it is believed, obtained under present 
conditions in this way. The four technical assistants are expected to 
confine themselves to work to which they are especially assigned, and all 
executive and supervisory work is undertaken by the Chief of the Bureau^ 
to whom the various members of the technical force report direct. By 
this arrangement the geologists and field assistants have their entire 
time for the rather wide range of scientific, economic, and engineering 
work necessarily required of them, and economy is, it is believed, again 
subserved. 

During the past year Messrs. Eveland and Smith, geologists, and 
Messrs, Goodman and Ickis, field assistants, have accomplished much and 
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valuable work along the lines given above, including preparation of reports 
upon field work in Rizal, Pangasinan, Lepanto, Benguet, and Masbate 
by Mr. Eveland, upon field work in Batan, Albay, and Batangas by Mr. 
Smith, upon field work in Bulaean by Mr. Goodman, and upon field work 
in Rizal, Laguna, Bulaean, and Bataan by Mr. Ickis, together with reports 
upon minor subjects assigned, and with investigations, reference, and 
research connected therewith. 

In return for publications of this Bureau a number of valuable ex- 
changes, comprising the most important journals relating to engineering, 
mining, metallurgy, and geology, are received. These publications are 
placed upon a large table in the main office of the Bureau and are at the 
disposal of all who may require their use. Complete sets of exchanges are 
eventually sent to the general scientific library for file. A double reading 
and correspondence desk is maintained in this room especially for the 
accommodation of visitors, and stationery and reference material are sup- 
plied for the purpose of taking notes. This "visitors' desk'' has been 
much appreciated in the past. 

During the past year, by direction of the honorable the Secretary of the 
Interior, a general scientific library was formed by consolidation of the 
technical and scientific libraries of the various Bureaus of the Depart- 
ment of the Interior and was placed with the library of the Bureau of 
Government Laboratories under the supervision of the Superintendent 
of that Bureau. From this Bureau were accordingly transferred a com- 
paratively small number of books obtained by purchase and a large number 
of valuable publications received through exchange. In order that the 
volumes most often required by this Bureau might be at hand upon the 
working shelves the withdrawal of some of these books was authorized 
and they are now in this Bureau upon memorandum receipts. Experience 
since the transfer was made has led me to believe that this withdrawal 
under the present arrangement is essential to the most economic use of 
the volumes, and. that it has so far been attended with satisfactory 
results. The obvious advantages of the consolidation of books into one 
scientific library for general use are (1) prevention of imnecessary 
duplication of books, (2) feasibility of compiling a general catalogue 
and keeping it to date, and (3) advantages of uniformity of methods in 
preservation, in purchase, and in exchange.. By withdrawal upon the 
part of each Bureau concerned of those volumes required the remainder 
are provided and cared for m the most economic and systematic way. 

In concluding this portion of my report it is my pleasure to record that 
to Mr. R. C. Redmayne, chief clerk and stenographer, especial credit 
should be given for his efficient work throughout the year. The entire 
correspondence of the Bureau for the past five years, the mailing addresses, 
catalogues, and other office material have been filed under the card-index 
system by Mr. Redmayne in addition to his regular work. His duties, 
including the charge of all correspondence, have been many and onerous. 



but he has always responded promptly to every demand upon his services 
and has proved himself an invaluable man to the Bureau. 

All clerical work of this Bureau is under the direct charge of Mr. 
Eedmayne, whose only assistant is Mr. G. M. de TJbago, record and 
property clerk. Mr de TJbago was first appointed to this Bureau on 
April 2, 1900, by my honored predecessor, now Judge Chas. H. Burritt 
of the Mountain District. Mr. de TJbago, a native of these Islands, has 
improved upon the training received under the Spanish Government, 
and upon that given him by Judge Burritt, and has shown himself a most 
loyal and efficient clerk. He has learned English, has become an expert 
typewriter, is a fair accountant, and a good interpreter; he is prompt to 
respond to demands upon him, is always at work, and always on time. 
A more satisfactory example of the possibilities of the native clerk, it is 
believed, would be difficult to find. 

MUSEUM WORK: COLLECTION; PETROGRAPHIC, BLOWPIPE, AND 
PALEONTOLOGIC WORK; FIELD AND MEGASCOPIC CLASSIFI- 
CATION OF THE IGNEOUS ROCKS. 

During the past year the rock and mineral collections of this Bureau 
have increased by additions of samples sent in by prospectors, miners, and 
others interested in mines, to whom this acknowledgment of cordial 
appreciation is due, and by suites of samples brought back by Bureau 
parties returning from the field. 

Time has not yet been available for the recataloguing proposed of the 
collections by the card system, but it is planned to do this during the 
coming year. Opportunity will then be taken to thoroughly sort over the 
collections, dispensing with worthless material, storing duplicates for ex- 
change, and rearranging the cases geographically apportioned to material 
not exhibited in the economic suites. 

In connection with petrographic work Mr. Eveland, geologist, has been 
directed to systematically arrange and catalogue all rock slides for use 
under the microscope ; and in the paleontologic work of classifying fossils 
collected, Mr. Smith, geologist, has been similarly directed to provide for 
and catalogue all fossil material gathered; and Mr. H. M. Ickis, field 
assistant, has been placed in general charge of the remaining collections, 
and credit for their present arrangement is due to him. 

The petrographic determinations of rocks, a very important division 
of the Bureau work, has been placed under the general charge of Mr. 
A. J. Eveland, who is also charged with the greater portion of the 
economic geology of the igneous rocks. This Bureau is now equipped 
with a microscope and accessories of the best type, and, with this and 
his complete private petrographic library, Mr. Eveland has entered upon 
his highly interesting and profitable work with enthusiasm and zeal. 
Rock sections of samples collected by him in Benguet and Lepanto 
have been prepared and examined by Mr. Eveland, sections of igneous 
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rocks from Baton Island and elsewhere have been studied by Mr. Smith, 
and sections of several samples requiring microscopic examination have 
been reported upon by Mr. Goodman during the past year. The field 
of investigation of the igneous rocks in the Philippines is wide and bu: 
slightly touched upon, and important results in petrographic work ar^ 
expected. Future investigation of rocks under the microscope will al& 
be made by Mr. Smith and Mr. Goodman as occasion demands. 

Determinations of ores and minerals by the blowpipe have been madr 
by Messrs. Smith, Goodman, and Ickis during the year and havt 
continued to prove rapid, economic, and fairly reliable in securing 
information desired. A large proportion of samples sent to this Bnreai 
can be readily classified by rapid blowpipe work at an insignificant cost. 
This work, most satisfactorily performed by men most closely associated 
with work in minerals, ores, and rocks, has been a valuable adjunct tc 
this Bureau for the past five years. 

Paleontologic work has been begun by Mr. Smith in the classification 
of fossils obtained by him in his investigations of the Batan Island coal 
field, and will be extended over all age determinations of Philippine 
rocks. This work, commonly considered purely scientific, is of the 
highest importance in the correlation of stratified deposits and determi- 
nation of continuity of beds of economic value, particularly of coal, and 
it will form a material portion of the special work assigned to Mr. Smith. 
This field has been but little worked in the past, and it is hoped that 
valuable results will follow upon its investigation in connection with 
Bureau plans. 

In the important matter of megascopic and field classification of rocks 
the greatest difiiculties have presented themselves here, as elsewhere, in 
attempts to give a satisfactory proximate classification for the igneous 
rocks. Various authors, prominent among whom in American geological 
work are Prof. J. F. Kemp, of Columbia University, and Prof. E. H. 
Williams, of Lehigh University, have prepared handbooks for the iden- 
tification of rocks without the microscope. In addition to these are the 
highly valuable writings of G. P. Merrill, of the Smithsonian Institution; 
J. S. Diller, of the United States Geological Survey, and the text-books 
on geology of Dana, Geikie, Prestwich, Le Conte, Scott, and finally of 
Chamberlain and Salisbury, in English, in which descriptions, largely 
available for use without the microscope, are given for the igneous rocks. 
Following upon the use of different systems of classifications, and upon 
a tendency only too frequent to propose new names, however, a multi- 
plicity of rock names has grown up and a confusion of nomenclature has 
been the inevitable result. Modern efforts toward systematic treatment 
of, and a greater simplicity in, this matter have resulted finally in a 
proposed megascopic classification, by the joint efforts of the eminent 
American petrographers Whitman Cross, Joseph P. Iddings, Louis V. 
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Pirsson, and Henry S. Washington, as given in their Quantitative 
Classification of Igneous Rocks, published in Chicago in 1904. This 
classification is reproduced in the most recent text-book of geology, 
that by Chamberlain an4 Salisbury, of which volume 1 was issued in 
1904, with slight modification, and it has been provisionally and officially 
adopted by the Chief of this Bureau, somewhat further simplified, as 
apparently best serving needs for field and megascopic use. It is 
considered that the Philippine field is so free from preconceived preju- 
dices and opinions in this respect that the scheme adopted should work 
with least friction here ; and it is hoped that the simplicity and elasticity 
of the classification will enable all miners, prospectors, teachers, or others 
interested in Philippine igneous rocks to apply the system with a mini- 
mum of difficulty and with a maximum of satisfactory results. 

The classification above mentioned is luUy given in the following special 
circular No. 1, dated Marctf 10, 1905, which was published for general 
use in the Official Gazette of April 26, 1905 : 

To the geologists and field assistants, Mvnvng Bureau : 

The following system, for megascopic and field classification of the igneous 
rocks, as proposed by the eminent petrographers Messrs. Cross, Iddings, Pirsson, 
and Washington, added to with respect to the use of the word dolerite by Messrs. 
Chamberlain and Salisbury, of the University of Chicago, and modified for further 
simplicity by the Chief of this Bureau by the omission of all synonyms terminat- 
ing in -phyre, with the exception of the two retained words melaphyre and leuco- 
phyre, is hereby provisionally adopted for official use in the work of the Mining 
Bureau. The letters (f. n.), signifying field name, will be invariably written 
after each word of this classification used unless a statement appears otherwise 
in a bulletin or report, reproducing the outline herewith adopted or to the effect 
that the system is used as authorized and directed herein. 

Every effort will be made to explain and popularize this classification to the 
end that miners and others interested in the Bureau work may use terms in 
harmony therewith. 

DIVISIONS OF IGNEOUS BOCKS. 

A. Phamerites are rocks whose mineral components can be seen with the unaided 

eye. 

B. Aphanites are rocks whose mineral components can partly be seen with the 

imaided eye, the remaining lithoidal material being not resolvable into its 
component parts. 

C. Glasses are rocks with vitreous luster in the whole or a part of the mass. 

Division A — Phanebites: 

1. Granites (f. n.) are granular igneous rocks with dominant quartz and 

feldspar of any kind, with mica, hornblende, or other minerals in sub- 
ordinate amount. 

2. Syenites (f. n.) are granular igneous rocks with dominant feldspars, of 

any kind, with hornblende, pyroxene, mica, or other minerals, but with 
little or no quartz. 

3. Diorites (f. n.) are granular igneous rocks with dominant hornblende 

and subordinate feldspar of any kind, with or without other minerals. 

4. Gahhros (f. n.) are granular igneous rocks with dominant pyroxene and 

subordinate feldspar of any kind, with or without other minerals. 
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5. Doleritea (f. n.) are granular igneous rocks with any dominant ferny- 

magneaian mineral, not megascopically determined, and subordinate 
feldspar of any kind, with or without other minerals. 

6. Peridotitea (f. n.) are granular igneous rocks composed of olivine and 

ferromagneaian minerala, with little or no feldspar or other minerals. 

7. Pyrowenitea (f. n.) are granular igneous rocks composed of pyrowene with 

little or no feldspar or other minerals. 

8. Homhlenditea (f. n.) are granular igneous rocks composed of hornblende 

with little or no feldspar or other minerals. 

Division B — ^Aphanites: 

(a) Nonporphyritic. These are divided into — 

1. Felaitea (f. n.), or aphanitic igneous rocks, nonporphyritic and 

light colored, without vitreous luster. 

2. Baaalta (f. n.), or aphanitic igneous rocks, nonporphyritic and 

dark colored, 
{ h ) Porphyritic. These porphyriea are divided, depending upon the dominant 
phenocryst, into — 

1. Quartz-porphyry (f. n.), composed of quartz phenocrysts and 

aphanitic matrix. 

2. Feldapar-porphyry (f. n.), composed of feldapar phenocrysts and 

aphanitic matrix. 

3. Hornblende-porphyry (f. n.), composed of hornblende phenocrysts 

and aphanitic matrix. 

4. Mica-porphyry (f. n.), composed of mica phenocrysts and aphan- 

itic matrix. 

5. Augite-porphyry (f. n.), composed of augite phenocrysts and 

aphanitic matrix. 

6. Olivine-porphyry (f. n.), composed of olivine phenocrysts and 

aphanitic matrix. 

They are also divided, according to color, into leuoophyres 
(f. n.), which include all light-colored porphyritic, aphanitic, 
igneous rocks, and melaphyrea (f. n.), which include all dark- 
colored porphyritic, aphanitic, igneous rocks. Depending upon 
the phenocrysts again we have — 

1. Quartz-leucophyre (f. n.), or it^^^-colored quartz-porphyry, 

2. Feldapar-leucophyre (f. n.), or light-colored feldapar-porphyry. 

3. Homblende-leucophyre (f. n.), or Zi^r^t-colored hornblende-porphyry, 

4. Quartz-melaphyre (f. n.), or dar/c-colored quartz-porphyry, 

5. Feldapar-melaphyre (f. n.), or <iarA;-colored feldapar-porphyry, 

6. Hornblende-melaphyre (f. n.), or (2arA;-colored hornblende-porphyry, and 

so on, the second word indicating the color, and the first, the phenocryat, 
of the porphyry described. 

Division C — Glasses: 

1. Obaidian (f. n.) is vitreous rock of any color, usually black, often red, less 

often brown or green. When porphyritic this becomes porphyritic- 
obaidian ( f . n. ) . 

2. Pitchatone (f. n.) is a rock reainoua in appearance, less lustrous than 

obsidian, and lighter colored. When porphritic this becomes porphyritic- 
pitchatone (f. n.). 

3. Perlite (f. n.) is a glaaay rock with perlitic texture produced by small 

spueriodal fractures. When porphyritic this becomes porphyritic-perlite 
(f. n.). 

4. Pumice (f. n.) is a highly veaicular gla^a, white or very light colored. 

When porphyritic this becomes porphyritic-pumice. 
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BEFEBENCES. 

Reference is suggested in connection with the above to the following: 

1. Quantitative Classification of Igneous Rocks, by Whitman Cross, Joseph P. 

Iddings, Louis V. Pirsson, Henry S. Washington. 

2. Geology, Vol. I. Geologic Processes and Their Results. By Thomas C. Cham- 

berlain and Rollin D. Salisbury. 

FIELD WORK. 

During the fiscal year field work was performed in connection with 
investigation of mineral resources, and the securing of data for general 
information for reports and published bulletins, by members of the Buriau 
as follows : 

(1) Completion of Lepanto work, Messrs. Eveland, Goodman, and 
Ickis, and Mr. Eiendeau (temporary employee), July 1 to August 3, 1904. 

(2) Exploratory work in Calamianes Islands, Mr. McCaskey, Sep- 
tember 13 to 21, 1904. 

(3) Field work and collecting in Bulacan, Mr. Ickis, October 25 to 
29, 1904. 

(4) Preliminary work in Masbate, Mr. Eveland, October 26 to Novem- 
ber 4, 1904. 

(5) Field work, Laguna and Rizal, Messrs. Eveland and Ickis, Novem- 
ber 6 to 13, 1904. 

(6) Exploratory work in Mindoro and adjacent islands, Mr. Mc- 
Caskey, November 6 to 13, 1904. 

(7) Field work, Lepanto and Benguet, Mr. Eveland, January 16 to 
February 14, 1905. 

(8) Field work, Mariveles, Bataan, Messrs. McCaskey and Ickis, Jan- 
uary 26 and 27, 1905. 

(9) Field work, Laguna, Messrs. McCaskey and Ickis, February 2 to 
19, 1905. 

(10) Exploratory work, Romblon, Sibuyan, Mindanao, Camiguin, Si- 
quijor, Negros, and Masbate, Mr. McCaskey, March 18 to 31, 1905. 

(11) Field work, Pangasinan and Benguet, Mr. Eveland and Mr. 
Weber (temporary employee), March 11 to June 30, 1905. 

(12) Field work, Batan Island and adjacent territory in Province of 
Albay, Mr. Smith, March 18 to May 15, 1905. 

The above field work, performed at a cost to the Bureau of ^2,513.40 
for all field expenses, includes investigations of the geology and gold and 
copper deposits of Mancayan and Suyoc, in Lepanto, of the Antimok and 
Bued Eiver districts of Benguet, and of Salasa, Pangasinan, of the gold 
deposits of Masbate and of building stone at Talini Island, Laguna de 
Bay, by Mr. Eveland; of the geology, coal, limestone, and volcanic areas 
of the Island of Batan and vicinity, by Mr. Smith ; of the building stones 
and clays of Rizal and Laguna, the iron deposits of Angat, Bulacan, and 
the building stones of Mariveles, Bataan, by Mr. Ickis ; and of the general 
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geology and mineral resources of a number of points upon various islands 
visited by the Chief of this Bureau during the year. 

Since the completion of the fiscal year 1906 and previous to the writing 
of this report, the Chief of this Bureau has visited the Islands of Banton, 
Eomblon, Tablas, and Semirara; Mr. Goodman was in the field in the 
Angat iron region of Bulacan from August 8 to 13, and Mr. Smith 
investigated the copper deposits of the Loboo Mountains in Batangas 
Province between August 25 and September 6. 

Future field work planned includes the completion of the investigations 
of the ore deposits of Benguet, Masbate, and Camarines Provinces, by 
Mf . Eveland ; the completion of the study of the coal deposits of Batan, 
Albay, and Polillo, and the beginning of an extensive investigation of 
the coal and oil areas of Cebu, by Mr. Smith ; the investigation of sulphur 
deposits and areas for the profitable working of placer gold by Mr. Good- 
man, and the continuation of his studies in limestone, building stones, 
and clays by Mr. Ickis, together with investigations of industrial condi- 
tions and of the mineral resources of Benguet, Masbate, the Camarines, 
and elsewhere by the Chief of this Bureau. 

In addition to the above, it is planned that Mr. Smith begin a general 
investigation of the iron deposits of the Islands, make special visits to 
promising coal fields, and collect fossils for age determination of Philip- 
pine rocks; that Mr. Groodman secure general information in the fi^ld 
concerning the mineral resources and statistics, and that all members 
of the Bureau perform field work of a minor nature as occasion may 
demand. 

The importance of available deposits of workable steaming coal is 
becoming constantly more marked, particularly in view of the prospective 
railway extension in these Islands, and since the recent highly successful 
experiments of the Bureau of Government Laboratories have demon- 
strated that satisfactory paper can be made from Philippine fibers, the 
importance of a reliable local supply of sulphur is also great. 

The field work performed by members of this Bureau has been satis- 
factory in its execution and fruitful, it is believed, in important results. 

Bulletins with maps, sketches, photographs, and analyses, upon the ore 
deposits of Lepanto and of Benguet, and a petrographic paper upon the 
rocks of these regions, by Mr. Eveland; upon the coal measures of Batan 
Island, and petrographic and paleontologic papers therewith, by Mr. 
Smith, and upon the clays of central Luzon, by Mr. Ickis, are now in 
preparation for the press, and material for a bulletin, with maps and 
photographs, upon the mineral resources of the Islands, is being gathered 
for publication at the earliest practicable time. 

Special credit is due to Messrs. Eveland, Smith, Goodman, and Ickis 
for their loyal, active, and intelligent cooperation and for the excellent 
character of their work. They have demonstrated their value to the 
Bureau, have already broadened our knowledge of known mineral re- 
sources, have freely offered and rendered assistance in the field to those 



15 

interested in the mineral industry, and have gathered and worked up 
new and valuable material above mentioned and now in course of prepara- 
tion for published form and general use. 

In concluding this portion of my report I respectfully invite your 
attention td Exhibits B and C, narrative reports, respectively, of field 
work, performed in compliance with my instructions, in Benguet and 
Pangasinan by Mr. Eveland, and in Batan by Mr. Smith, and to Ex- 
hibits D and E, special reports, made by my direction, as results of inves- 
tigations of the Bulacan iron industry, together with conditions of 
market, labor, and transportation, and a design of a suggested improved 
blast furnace for Angat ores, by Mr. Groodman, and of the possibilities 
for building stone in the region of Laguna de Bay, by Mr. Ickis, respec- 
tively, the four reports constituting portions of the work of the staflf of 
this Bureau during the past year. 

SURVEYS AND MAPS OF THE PHILIPPINES. 

The maps of the Philippines available at the present time are entirely 
inadequate to present and future needs. This is illustrated by the great 
lack of available topographic data for railway, waterway, highroad, and 
other surveys, not to mention requirements of topographic base maps for 
mineral, forestry, agricultural, and other industrial surveys of importance, 
and for geographic, geologic, ethnographic, and other scientific surveys 
of direct practical application and use. At the present time special 
topographic surveys must be made for each project carried out, upon 
scales suited to the special work involved, and therefore not necessarily 
in harmony with other scales used. This work is not by any means a 
total loss and is at present actually required, but it is not believed to be 
in accordance with highest cartographic or economic demands, for reasons 
herein outlined. A more serious state of affairs is found in the fact that 
no primary triangulation of the Islands is known to have been made from 
which a skeleton frame may be constructed and upon which secondary 
or tertiary triangulation maps and accompanying topographic data may 
be fitted as fast as secured. The result is that minor triangulations, 
with topographic maps of limited areas, now being made from field sur- 
veys absolutely required for present needs, will not necessarily fit together 
without adjustment that may be costly in the end. 

The great need at the present time is therefore a primary geodetic 
triangulation of the Islands. This must be made, sooner or later, as a 
fixed basis for all future Philippine survey work of whatever kind. 
Following upon this, which could be made imder the direction of the 
Bureau of Coast and Geodetic Survey as a logical and proper extension 
inland of its present excellent astronomic work, and at probably no very 
great additional cost, should be a secondary triangulation, similar in 
principle and execution, subdividing the skeleton frame into fixed areas 
of limited extent, which could then be covered by a bureau of topographic 
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surveys composed in part of, and operating with, the Insular Bureau* 
involved. Great economy over present necessary conditions would, i: 
is believed, thus inevitably result. These topographic surveys systematic- 
ally executed over areas to be successively covered in proportion to ther 
importance would then be portions of a well-regidated system givin: 
proper and adequate control over all areas required. The public-lac. 
surveys, including surveys of mining claims, are in actual need of trian- 
gulated base maps, and without them serious trouble in connection wit 
boundaries seems in store for future settlement. Surveys are now beiiu 
made to satisfy actual present needs by the military and civil govern- 
ments over various limited areas, for various purposes, all of them pvac- 
tical, and upon various scales. These surveys would be of greater fina. 
value, it is believed, were they executed upon the systematic plan sug- 
gested above. 

In connection with the "Scientific Surveys" of the Philippines by thf 
Federal Government and the plans of the committee as published ami 
generally understood, it is respectfully suggested that the great need o: 
these Islands at the present time, and in addition to the work now beini 
carried on by Insular Bureaus composed of trained men already in the 
field, is a base map, as outlined above, upon which all maps of limited 
area may be fitted as parts of a systematic whole. 

PHILIPPINE MINING AND MINERAL RESOURCES IN 1905. 

The outlook for a profitable mineral industry is more hopeful to-day 
than it has been at any time since the American occupation. An 
increasing interest is being shown in mineral claims, and capital will 
probably be more readily obtained in the future than it has been in. the 
past. It is believed that the law of the "survival of the fittest'^ has 
held good here, as elsewhere, and that the most promising mining claims 
we hear of to-day are many of them worthy of serious consideration. 

Much activity in prospecting and development work was shown in 
several districts last year, modern machinery has begun to arrive from 
the United States, and more of it is understood to be ordered and expected 
at an early date. 

Mining development, or prospecting, are now being carried on in the 
Provinces of Lepanto-Bontoc, Benguet, Pangasinan, Nueva Ecija, Bula- 
can, Eizal, Batangas, Tayabas, Camarines, Albay, Masbate, Cebu, and 
Mindanao. 

In Lepanto, in the copper district of Mancayan, about forty claims, 
including the Santa Barbara and Sin Nombre pertenencias of the 
Spanish regime, all now located under the present mining laws, have 
been reported as having been secured as an option by agents of a New 
York syndicate and an expert is understood to be expected from New 
York to examine these properties in October of this year. The old 
Spanish workings have uncovered large bodies of high-grade copper ore 
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on the Santa Barbara and Sin Xombre claims, and it is anticipated that 
much systematic exploration work will be done upon the adjoining prop- 
erties upon the arrival of the syndicate engineer. In Suyoc, just south 
olMancayan, some important prospects are being developed by American 
niiners at the present time. Gold and copper ores both occur here. 
Analyses by the Bureau of Government Laboratories show four samples 
of Mancayan ores, collected by Mr. A. J. Eveland, geologist, Mining 
Bureau, to contain, respectively, 13.93, 16.5, 9.7, and 32.9 per cent in 
copper, and $4.75, $3.31, $1.65, and $0.85 to the ton in gold. The ores 
are "gray copper" ores, chiefly tetrahedrite, tennantite, enargite, and 
luzonite. 

The Mancayan-Suyoc area was studied in 1904 by st field party from 
the Mining Bureau, consisting of Mr. A. J. Eveland, geologist in charge, 
Messrs. Maurice Goodman and H. M. Ickis, field assistants, and field 
employees engaged for the work. The report of Mr. Eveland, covering 
the work of a geological reconnoissance, as more detailed work was not 
advisable in the absence of topographic base maps and extensive develop- 
ment work; will contain maps, photographs, and analyses of rocks and ores, 
and will be a welcome addition to the literature of the economic geology 
of the Philippines; this has been completed, and is now in press as 
Bulletin No. 4. 

In Benguet some important development work has been done, partic- 
ularly in the district of Antimok. Here lie the claims of Messrs. Clark, 
Petersen, Clyde, Lehlbach, Reavis, and others, most of whom have been 
at work here for several years. Although the ore bodies, have not yet 
been subjected to the detailed investigation they deserve, this work will 
be taken up immediately by Mr. A. J. Eveland, geologist. Mining Bureau, 
who has just completed topographic mapping and other preliminary work 
in this district. The ore bodies are apparently very extensive and it is 
known that much of the ore is of a good grade, varying through the 
district from $5 to $50 per ton in gold, the most important pay streaks 
being worked averaging over $12 per ton. Many samples from tunnels 
and crosscuts, however, indicate such constant low-grade values also that 
mine sampling in Benguet, as elsewhere, should be conducted with great 
care, and in accordance with most modern practice, in estimating values 
of ore in the mass. This is particularly advisable in view of the fact 
that similar samples, similarly taken in the same workings, show 
variations from $1.65 to $43 per ton, as in one vein, in which the pay 
streak gives the latter values and the next 4 feet assayed only $1.65. This 
is an oxidized ore in a quartz gangue as far as uncovered. According to 
Mr. Lehlbach, who has persistently pushed development work, the vein 
systems of this district are closely related and are, above water level, 
largely of free milling ores. Messrs. Kelly, Clark, Petersen, Eeavis, and 
Clyde have done sufficient work upon their claims to prove deposits 

36326 2 
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worthy of serious consideratioD and the amount of ore to be probably 
large. Mr. Clark has just received a three-stamp quadruple-discharge 
Hendy mill and a 60-ton cyanide plant, all in charge of Mr. C. M. Eye, 
mining engineer. Messrs. Petersen and Clyde have built in Manila shops 
a three-stamp mill for development purposes, and reports from Mr. Eve- 
land indicate that they have had some satisfactory trial runs. 

In the Bued Eiver district Messrs. Hanson and Meade have uncovered 
a gold-copper lead upon which a three-stamp mill will be erected at once. 
This mill is now being built in Manila shops and will be used for develop- 
ment and for trial runs. The ore is refractory and apparently a concen- 
trating and shipping ore, and, as the "Copper King*^ claim, upon which it 
occurs, is near the Benguet Eoad and enjoys excellent transportation 
facilities, it is planned that trial shipments of concentrates to the Tacoma 
smelter be made. In this connection it may be stated that in respoixi^e 
to requests made by this Bureau for Philippine miners, the Taooma 
smelter offers inviting terms to ore shippers here and has secured a rate 
per gross ton, f. o. b. Manila Bay, and delivered on smelter wharf at 
Tacoma, from the Boston Steamship Company, of $5 per ton. 

In this district, also, Mr. Eveland reports that the ore outcrops on Mr. 
Petersen's "Gray Horse'' claim are of lead, iron, copper, and zinc sul- 
phides, carrying $20 to the ton in gold. 

The three-stamp mill that Mr. Hartwell built in Manila and operated 
at a profit on his "Hope" claim in Benguet has temporarily closed dowii, 
owing to the death during the year of the man who made it a succesp. 
Mr. Hartwell was a miner of the best type, conservative, competent, and 
combining within himself the sturdy qualities of the pioneer with the 
intrinsic worth of high American citizenship. His loss is not only a 
loss to the mining industry here but to the large number of stanch 
friends he so readily made and kept. Mr. Hartwell was Kipling's 
"Explorer" personified and whatever tribute may be found within 
those noble lines he richly deserves. He blazed the trail, explored the 
hills, found the gold, built the first American stamp mill in the Philip- 
pines, transported it to Benguet, worked his mine and mill and ma4e 
them pay — all against constant obstacles that would mean failure to a 
man of less energ}^ and grit. His reward was his successful struggle with 
difficulties that none but his kind can understand; his monument wijl 
be the gold-milling industry of Benguet. 

In Pangasinan in the foothills of the northern Zambales range, near 
Salasa, a number of claims have been recorded and worked. The ores 
here are copper carbonates and sulphides, assays of three samples from the 
claims of Mr. W. H. Miller, who is the pioneer in this field, showing 
respectively, 19.9, 11, and 18 per cent in copper, 13.2, 0.0, and 2 ounces 
in silver, and $2.76, $1.60, and $3.80 in gold. These claims are favorably 
situated with respect to transportation by water and by rail, and if 
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development proves these deposits extensive the prospects should seem 
good for profitable working. 

In Nneva Eeija, near Gapan and Penaranda, on the Eio Chico and 
elsewhere, extensive deposits of placer gold have been known for many 
years. No veins are yet reported, but prospecting in the placer ground 
is being actively prosecuted at the present time. 

In Bulacan, in the mountains east of the towns of San Miguel and 
Angat, important deposits of rich hematite and magnetite iron ores have 
been known, and worked by natives in a small way, for over a century. 
Analyses of these ores have shown many of them to be very pure, and 
some of them fully up to Bessemer grade. Samples of them have been 
sent by the Mining Bureau to the steel works of Lewis & Hazlett, of 
Wheeling, W. Va., for analysis and report, and correspondence is now 
in progress with iron works of Japan looking to the profitable shipment 
of these ores. Analyses made by the Bureau of Government Laboratories 
for the Mining Bureau and published in Bulletin No. 3 of this Bureau — 
A Geological Keconnoissance of the Iron Eegion of Angat, Bulacan — ^gave 
the following results : 
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The natives of Bulacan have worked these iron ores in the open entirely 
and have smelted them in their small clay furnaces, with charcoal as fuel. 
No flux has ever been used, although vast quantities of limestone are at 
hand. Excellent gray iron castings have been made for plow points 
and shares, and the usefulness and economy of these deposits are ap- 
parently capable of far greater attention and profit than they receive at 
the present time. 

For additional and recent information concerning the Angat iron 
region of Bulacan, attention is respectfully invited to Exhibit D, above 
referred to, and accompanying this report. 

In Eizal Province placer washing for gold has been carried on by the 
natives for many years, and this has led American prospectors to the 
search for the origin of the gold in the hills. No important discoveries 
have as yet been made, however, other than the discovery of platinum, first 
identified in small amount by this Bureau in placer sands from Eizal 
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during the past year. In Rizal Province, also, in the vicinity of Bosoboso, 
there are coal and iron deposits which deserve more attention than they 
have yet had. At Binangonan occurs a limestone, fossilferous in part 
(the "nummulitic" limestone of Baron von Richthofen),^ which has 
recently been examined with reference to its use in the manufacture of 
Portland cement. An analysis of a sample of this limestone, collected by 
Mr. H. M. Ickis, field assistant, Mining Bureau, made by the Bureau of 
Government Laboratories for this Bureau, gave the following results : 

Binangonan limestone. 

Per cent. 

Water at 110° : 0.16 

Loss on ignition 43.15 

SiOs ^ 1.12 

AlaOg - 08 

FcaOs 07 

FeO : ~ 06 

CaO - 63.78 

MgO - 1.19 

KaO 28 

NaaO 49 

Total : 100.38 

Specific gravity 3.29 

This is at once seen to be an excellent material for the purpose of 
making cement; and there is available clay in the vicinity and good 
water transportation to Manila. Capitalists are now giving this proposi- 
tion careful consideration with a view to erecting a modem rotary plant 
to cost not less than $225,000. There has been, and will be, a large 
demand for cement in the Philippines, and, with the vast quantities of 
limestone and clay known to occur in the Philippines, it would seem 
unfortunate if cement can not be made here, at a profit, and of standard 
grade. 

In Batangas Province work has been done in the Loboo Mountains upon 
twenty-one claims containing copper ores, two surface safnples of which 
assayed, respectively, 2.71 and 17.1 per cent in copper, with a trace of 
gold in each, and a third showing 10 per cent in copper and $8 in gold. 
Later samples have given much lower results than those above. 

The veins are of two systems and of the fissure type, according to Mr. 
Smith, who has studied them, in dioritic rock (petrographically yet unde- 
termined) and are from 6 inches to 2 feet wide, with an east-west strike 
for the major system and N. 45° to 57° W. for the second. 

The principal minerals are bomite, chalcopyrite, tenorite, cuprite, 
chalcocite (?), malachite, and azurite. Traces of silver are carried by 
the copper, and one assay has shown the ore to carry $8 in gold to the 
ton. Molybdenite has been found scattered throughout some of the same 

^ The fossil forms of this limestone have recently been sho^vn by Mr. W. D. 
Smith, geologist of this Bureau, to be Orbit aides. — H. D. McCaskey. 
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veins in which copper occurs. The veins are principally of quartz, but 
porphyry and pegmatitic veins have been seen. 

Up to the present time little. more than assessment work has been done, 
but further development work will shortly be undertaken. 

These properties are situated very advantageously for mining work, 
being about 600 feet above sea level and not more than 5 miles from a 
good harbor at Guinasepa on the east coast of Batangas Province. 
Timber and water in abundance are available. 

In Tayabas Province a large number of coal and petroleum claims have 
been recorded during the past year, although it is not known that exten- 
sive development work has been done upon them. The Tayabas petro- 
leum field lies on the eastern side of the peninsula, on the Eagay Gulf. 
It has been reported that analyses of the petroleum have shown it to be 
of superior quality. No wells have yet been driven to thoroughly pros- 
pect this field, so far as known. 

In the Island of Polillo, off the Pacific coast, a large number of coal 

claims have recently been recorded. They cover a series of four seams, 

each apparently about 4 feet thick, outcropping with an approximate 

north-south strike and a westerly dip. The tonnage of available coal 

covered by the claims recorded is probably very great. No figures can 

be given, however, in advance of development work. There are no marked 

evidences of faulting or undue disturbance of strata, although folding 

undoubtedly occurs. Good harbor facilities are available and, upon the 

whole, these claims are considered worthy of serious consideration as 

affording a probable supply of workable steaming coal. Outcrop samples 

give the following analysis : 

Polillo coal. 

Per cent. 

Moisture 4.7 

Volatile combustible matter 43.6 

Fixed carbon 50.1 

Ash „ 1.7 

Sulphur 28 

Calorific value 6,897 

These coals are imder investigation at the present time. -. 

In the Camarines Province the Spanish concessions upon the extensive ^ 
gold deposits in the districts of Paracale and Mambulao have been 
largely relocated by American mining men under present laws and with- 
out friction with the former concessionaires, and some work has been done 
in the reopening of abandoned shafts and in preparation for future sys- 
tematic development. The important ore bodies of this district are 
reported to be contact deposits between crystalline schists and diorite, 
and to be well defined so far as uncovered. The contact is reported as 
traced for 20 miles, and along this all mining in this field has been done. 
Two vein systems intersect each other through the district approximately 
at right angles, the enrichment at some intersections having been reported 
upon as developing exceedingly high values. The strike of the most 
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marked vein outcrops varies between 5** to 40** east and the dip is reported 
to be southeast. The veins are reported to be 1 to 8 feet wide and the vein 
filling to be quartz. Deep mining will probably involve pumping expemei' 
of no mean consideration, but it is understood that much valuable ore maj 
be taken out before this expensive stage of mining is begun. It is fullf 
believed that the deposits are worth the attention of competent mining 
engineers,, retained by suflScient capital to work these mines ; but, in the 
meantime, a preliminary step will be taken this year in a careful study of 
this field by the detail of Mr. Eveland, geologist, to the work of a recoD 
noissance and the preparation of a general report upon the ore bodies 
themselves, and possibly by the further detail of Mr. Maurice Goodman, 
field assistant, to a careful survey of the placer fields of the Paracale and 
Malaquit Eivers. Eeported assays from this district have averaged $20.92 
in gold to the ton for the "San Mauricio,'' a representative group of claims 
covering deposits of partially refractory ore, and this for a large amount of 
systematic sampling reported by five different mining engineers. Assays 
of the "Tumbaga,'^ a free-milling gold-quartz vein upon which a ten-stamp 
mill will probably be erected in February of next year, have given ex- 
ceedingly rich returns, but as the sampling has been less carefully done 
upon this vein it would serve no good purpose to quote values here. The 
ores are described as sulphides of iron, copper, lead, and zinc, complex 
auriferous smelting ores in part and in part suitable for milling and cya- 
nidation or chlorination. The placers have yielded important amounts of 
gold in the past, some of the nuggets being unusually large. While it may 
be somewhat doubtful whether sufficient rich placer ground remains for 
.panning or sluicing methods, recent samples of gravel from the river 
beds indicate that dredger work here would pay. The average of nine- 
teen samples of gravel recently taken by Mr. Robert Lienau from the 
Malaguit River and examined by Mr. H. M. Ickis, field assistant, shows 
a value of 16 cents to the cubic yard. It is anticipated that, notwith- 
standing mistakes that may have been made in the rather extensive 
development of the presumably rich ore deposits of this district in the 
past, the gold ores of Paracale and Mambulao, together with the placer 
fields, are most decidedly to be reckoned with in future work. 

In Albay Province, in Batan Island, Lieut. H. L. Wigmore, Corps of 
Engineers, United States Army, assisted by a detail of men, has been 
prosecuting an examination of the coal deposits for the military govern- 
ment by means of the diamond drill. Mr. W. D. Smith, geologist, Mining 
Bureau, has been detailed to work out the economic geology of this area 
as his first work on the Philippines coal measures, and has been in 
the field for the past three months. His preliminary report is now in 
the press. The quality of the best Batan coals, which are classified 
by Mr. Smith as bituminous coals of Tertiary age, is shown by chemical 
analysis, calorific tests, and practical experimental use in boilers, to 
be excellent, and apparently fully suitable for steaming use. The 
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quantity of the coal is believed also to be important, as are favorable local 
conditions for handling and shipping. Further and deeper borings 
should be made in Batan, however, before extensive mining is begun, to 
determine the continuity of the seams. Analyses by the Bureau of 
Government Laboratories of some of these coals follow : 
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In Masbate, in the northern part of the island near the town of Aroroy, 
ii;iore or less work has been done upon sixty or more claims, principally of 
free-milling gold ores in quartz, and upon twenty or more gold placer 
claims on the Lanan and Guinabatan Eivers. Manganese and iron ores 
of high grade have also been found here, but little attention has been 
given them up to the present time. Upon claims of the Eastern Mining 
Company, Mr. A. Heise has just erected a five-stamp mill, purchased 
from the Union Iron Works of San Francisco, to handle the free-milling 
ores, and as a result of successive trial runs aggregating eleven and one- 
half days, during which an estimated supply of 100 tons was crushed, fine 
bullion to the value of $954.67 is reported to have been obtained. This 
would indicate the value of the ore to average a saving of $9.55 to the 
ton. Upon the quartz claims of the Cogran Mining Company, on the 
Lanan Eiver, a considerable amount of development work, showing most 
favorable indications of large quantities of free-milling ore, has been 
done. A series of parallel veins in granite and serpentine, the relations 
of which are yet undetermined, are reported here with a secondary system 
■ of intersecting veins. Upon the "Queen of Sheba^^ claim of this district 
there is an estimated dump of 2,500 tons of free-milling ore valued at 
from $8 to $42 per ton, the result partly of recent extensive open-cut 
work, and the sinking of an inclined shaft on the footwall, and partly of 
ancient workings carried on in a primitive way. An arrastra, driven 
by carabao power, has been successfully at work here for several months 
past, and the erection of a modem stamp mill will probably follow during 
the present year. Upon four claims of the Arol^y district a ten-stamp 
mill, originally intended for Benguet, and now in the Islands, will be 
installed at once by the Philippine Gold Mining, Power, and Develop- 
ment Company, according to plans recently announced. Upon the placer 
ground of the Philippine Mining Company on the Lanan Eiver, a Eisdon 
dredge, which represents modem and thorough workmanship in every 
detail, has just been completed and launched. This dredge will handle 
1,000 cubic yards of gravel per diem, the gravel running, according to the 
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estimates of Mr. Fred L. H. Kimball, consulting and managing mining 
engineer in charge, 25 cents and over to the yard. As the dredge should 
work for a total cost of less than 9 cents a yard, a good profit would seem 
to be in sight. Upon the placer claims of the Masbate and Oriental 
Mining Company, on the Guinabatan River, a similar Risdon dredge, 
just arrived from the United States in charge of Mr. H. J. Robinson, 
will it is hoped be immediately installed. The Aroroy and Lanan min- 
ing districts of Masbate have been in most energetic and progressive hands 
but have attracted less attention thus far than they deserve. 

In Cebu but little more than prospecting has been done during the 
American regime. There are important deposits of steaming coal in 
this island and two known deposits of lead ores. An analysis of coal from 
the promising coal measures of Carmen, containing four seams reported 
to be, respectively, 14, 13, 9, and 17 feet thick, will give an idea of the 
purity of the best Cebu coals : 

Coal from Carmen, Cebu. 

Per cent. 

Moisture 5 

Volatile combustible matter 43.92 

Fixed carbon 48.51 

Ash ^ 2.2 

Sulphur 37 

Total 100 

These bituminous coals are better than many American lignites mined, 
sold at a profit, and used with success upon railway and steamship lines 
in the United States, and they have been proved by practical tests in 
steamships in Philippine waters to do very well indeed. Furthermore, 
they should be put on the Manila market for $3.25 per ton and on the 
market at Cebu for $2.50 per ton, as against Japanese coal at approxi- 
mately $5 and Australian coal at $6 per ton. 

In Mindanao some development work has been done by a little group of 
American miners at Placer, Surigao Province, but no late reports from 
this district are at hand. Some prospecting has also been done in Minda- 
nao, and it is known that there is coal at Bislig and Sibuguey, and placer 
gold on the Agusan River and at Pigtao, near Misamis. This vast island 
is geologically yet unexplored. 

Recent reliable repoi^s are to the effect that asbestos has been found in 
quantity in Ilocos Norte ; that metallic mercury has been found in Mas- 
bate, in the Camarines, in Zambales, and in Mindoro on the east coast; 
that manganese deposits are cut by the Capas-O^Donnell road; that tin 
and tungsten have been found in northwestern Negros, that infusorial 
earth occurs in Zambales and probably in Abra ; and Mr. Smith has just 
reported the discovery by him of molybdenite ores in veins in the Lpboo 
Mountains of Batangas Province. 
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In addition to the above mineral deposits that hav^e received some 
active attention or have just been reported or discovered, gold, platinum, 
copper, lead, zinc, manganese, iron, antimony, mercury, coal, sulphur, 
petroleum, salt, gypsum, limestone, clays, and building stones are known 
to occur in the Philippines as mentioned in the Fifth Annual Report of 
this Bureau and as indicated upon the general mineral map of the Islands 
published with that report and reproduced herewith. A forthcoming 
bulletin of the Bureau presenting the latest and most complete informa- 
tion concerning the mineral industry, statistics, and resources of these 
Islands will be issued, it is hoped, during the coming year. 

No more than investigation and development work have yet been done, 
and there are as yet no Philippine mines as the word "mine^^ is properly 
understood. In fact, there is little "ore in sight'^ in the sense that it is 
blocked out, but the indications are in many cases distinctly encouraging 
to more extensive work. 

Although the matter of transportation is not yet satisfactory and must 
necessarily remain a factor of great cost imtil the promised and prospec- 
tive improvements of coastwise shipping and rates, of extensive railway 
construction, and, above all, of a greater mileage of good wagon roads of 
moderate grade, may have materialized, the labor problem has not yet 
interfered seriously with mining development nor is it expected to prove 
a factor of great uncertainty or cost. My favorable views, expressed in the 
Fifth Annual Report, concerning the possibility of developing sufficient 
and satisfactory mining labor in the Philippines, of Japanese and natives, 
or of natives alone, imder competent white supervision, remain unchanged. 
I further believe this labor to be counted upon to afford mining at a com- 
paratively low cost and therefore to render profitable comparatively low- 
grade ores. Mining costs in the Philippines have so far been relatively low, 
and native labor has been almost exclusively employed. I am informed 
by Mr. Lehlbach, who has employed Japanese and native labor in Benguet, 
that he estimates that his total mining costs will be $0.70, his crushing, 
sorting, and tramming $0.24, and his milling and cyanidation $0.89, 
per ton. United States currency, on a basis of treating 4,000 tons of ore 
per month, and the above costs to be reduced to $0.49, $017, and $0.59 
per ton, respectively, on a basis of 15,000 tons per month, this with native 
labor utilized imder white foremen. These figures give totals of $1.84 and 
$1,25 per ton, respectively, but it is yet an open question whether costs so' 
low can be maintained. Certainly they do not include pumping or hoist- 
ing from depth. In the Camarines Province it has been estimated that the 
total cost of mining, milling, concentrating, and management would be 
excessive at $5 per ton. In Masbate Mr. Heise reports that the total cost 
of mining, milling, fuel, and management, with native labor, has averaged 
$3.75^ per ton. The above are all gold-mining, stamp-milling, and de- 
velopment costs. In coal mining it has been estimated that at Carmen, in 
Cebu, the total cost of mining should not exceed $1 per ton. In Batan 
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Island, according to Mr. Smith, with Japanese labor, total mining costi 
have been $2 to $2.50 per ton. Lieutenant Wigmore estimates, however, 
that with Japanese and native labor mixed, and working on a commercial 
scale, total mining and loading costs should not exceed $2 per ton. The 
above costs, it must be demembered, are during the pioneer stage of de- 
velopment and adjustment to new conditions ; it is expected that they will 
be reduced in time, with the exception of Mr. Lehlbach's estimates. At 
least two mining men doing development work have stated to me that 
their preference is for native labor over Japanese, and the tendency is for 
the native to step into his proper place in Philippine mining and furnish 
the bulk of the labor required. It is not contended for a moment that 
native labor in general has been entirely satisfactory in the Philippine? 
during the past few years, but it is contended very strongly that for 
this unfortunate condition of things, particularly with reference to 
agricultural labor, the laborer has been by no means entirely to blame: 
and with special reference to a relatively new field, such as mining, it is 
believed that with the absolute essentials of (1) fair treatment, including 
reasonable wages and prompt payment, and (2) competent supervision, a 
sufficient and satisfactory quality of native labor may be depended upon. 

On the whole, therefore, the mineral industry of the Philippine^ has 
steadily grown. What its future may hold can not be safely prophesied 
now; but with the Islands at peace and under a safe and stable govern- 
ment, with no more of a labor problem than it is believed can be overcome, 
with increased transportation facilities in sight, with more confidence 
on the part of capital, and a better showing on the part of prospecting 
and development work, a conservative estimate would indicate a bright 
outlook for the coming year 1906. It is hoped and believed that the 
sturdy pioneers who have blazed the trail through many a heart-breaking 
day in fever swamp, jungle, and forest, during years of peril and priva- 
tion, the full tale of which will never be told, will yet come into their 
own, and through them that the mineral industry of the Philippines 
will prove an important factor in the development of prosperity and 
progress under American rule. 

MINING LAWS, URGENT NEED OF MODIFICATION. 

I have the honor to invite your attention to certain sections and provi- 
sions of the act of Congress approved July 1, ,1902, entitled ^^An act 
temporarily to provide for the administration of the affairs of civil gov- 
ernment in the Philippine Islands, and for other purposes.^' These sec- 
tions and provisions constitute portions of the mining legislation at 
present in force in these Islands, and, by reason of their restrictions, 
have been subjected to constant complaint and frequent request for their 
repeal or modification by interests proposing and attempting the dif- 
ficult work of development of the mineral resources of the Philippines. 
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The sections and provisions of the above-mentioned act that have been 
most severely and frequently criticized are as follows : 

Section 38 (entire). — This reads as follows: "That no holder shall be 
entitled to hold in his, its, or their own name, or in the name of any other 
person, corporation, or association, more than one mineral claim on the 
same vein or lode/^ 

Section 56 (pertaining to coal lands), the last two provisions : "♦ * * 
and all persons claiming under section fifty-eight shall be required to 
prove their respective rights and pay for the lands filed upon within one 
year from the time prescribed for filing their respective claims; and upon 
failure to file the proper notice or to pay for the land within the required 
period, the same shall be subject to entry by any other qualified applicant/' 

Section 75 (pertaining to corporations), the following provisions: 
"♦ * ♦; and it shall be unlawful for any member of a corporation 
engaged in agriculture or mining and for any corporation organized for 
any purpose except irrigation to be in any wise interested in any other 
corporation engaged in agriculture or in mining/' 

The discussion of these sections and provisions will now be under- 
taken from the standpoint of my connection of over five years with the 
Mining Bureau and the development of the mineral resources of these 
Islands, of my observations for nearly three years upon the working 
of these provisions and particularly of section 33, of the complaints 
and appeals constantly made by prospectors, miners, and others inter- 
ested in our mineral resources, concerning the application of these severe 
restrictions under present and local conditions, and finally of some 
serious study upon my part during these periods concerning these condi- 
tions to be dealt with, and the advisability of more liberal legislation 
at the present time. 

SECTION 33. 

It has been understood that the Congress of the United States, in its 
wisdom, provided this section for protection of the natives of these 
Islands as against, exploitation on the part of Americans, or others, "at 
the expense of the Filipinos," and that for this purpose alone this 
restrictive measure was deemed necessary at the time — ^that is, in 
July, 1902. 

It has been a matter of common observation, I believe I may safely 
state, in these Islands during the past three years, that no undue or 
improper efforts have been made, that might have been prevented by 
section 33, by Americans or others to exploit mineral lands at the expense 
of the Filipinos. In other words, it has never clearly appeared that 
natives of these Islands would have suffered injury or loss through the 
operation of the present mining laws, with section 33 omitted entire. 

On the other hand, the great difficulties of geological exploration and 
field prospecting, due to the excessive obstacles imposed by the luxuriant 
forest and jungle growth of the Tropics, and by the excessive thickness 
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of soil overlying rock formations; of the present limitations in number 
of intelligent prospectors and miners; of the great distance from the 
United States wherein would naturally lie the greater portion of the 
previous associations and support of this prospecting class; of the con- 
sequent diflSculty of securing capital; and of the somewhat imcertain 
political future of these Islands — ^these diflSculties and others have com- 
bined to check mineral exploration and development, and the result is 
that large portions of the Islands have not been covered by prospectors 
even to the present day. It will therefore be seen that there has been 
no tendency shown as yet to overdo prospecting in the Philippines nor 
has capital in any important amount interested itself in this necessary 
preliminary work. The Filipinos as a race have not been made to suflfer 
during the prospecting and locating already done and the few cases of 
claim jumping, common to every mining camp, have been irrespective 
of race. Finally, whatever contests concerning mining lands have been 
argued in the courts have been impartially and judicially acted upon. 

The purpose and intent of the Congress of the United States, as ex- 
hibited throughout the act of July 1, above quoted, were plainly to protect 
the people of these Islands against monopolies, corporation rule, and 
unfair and dishonest acquisition of the public lands, mineral and other- 
wise. This expression of fair dealing to a people, conquered or acquired, 
has been followed by the honorable the Philippine Commission as well 
as by the Administrations and the Congress of the United States, in 
spirit and in letter throughout all the formative and constructional work 
performed in connection with the American occupation of these Islands 
during the past five years. This principle of protection of the rights 
of the Filipinos meets with the hearty approval, and wins the active 
support, it is believed, of all right-thinking Americans; and it is not 
believed that there is any tendency, either in the Philippines or else- 
where, to exploit these Islands at the expense of the Filipinos which 
can not be met and as completely checked as is possible by legislation, 
by the honorable the Philippine Commission or by the Philippine Assem- 
bly to be elected within a few years. It is believed that it can be shown, 
furthermore, that with the delegation of the interests of the natives of 
these Islands to the legislative powers at present representing the United 
States in the Philippines, there is no present necessity for the continuance 
of the restrictions of section 33, and that, rather, there is grave danger 
during such continuance that the mineral resources of these Islands 
will not be developed at all — ^this at the real expense of the Filipinos, to 
whom the greatest ultimate advantages must come by the development 
of what latent mineral wealth may here be found. 

In July of 1902 there was no court of record provided to pass upon 
and settle disputes arising over titles to lands, mineral and otherwise, 
and, at that time, following upon the years of Spanish rule, there were 
foimd large and valuable portions of public lands claimed under various 
laws, provisions, and customs, by Spaniards, natives, and others, with 
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titles more or less imperfect, inchoate, or completely void. At that 
time, and without legislative and judicial protection, particularly for 
mining claims, such as was urged by my predecessor, the present Hon. 
Charles H. Burritt, judge of the Court of First Instance, the rights of 
natives and others to land occupied in good faith by them were in many 
cases necessarily without legal mip|)ort. /Snce the passage of the act of 
Congress above frequently referred to, however, and on iSTovember 6, 
1902, the honorable the Philippine Commission created a Court of Land 
Registration with complete power to pass upon land claims and to grant 
to natives and others, under the admirable Torrens system, the most 
complete protection for their rights. Since that time, also, capital from 
the United States and elsewhere has been freely invited to develop the 
system of rapid transportation now successfully completed in Manila, a 
complete and modem telephone system for Manfla and elsewhere, and a 
thoroughly modem and effective railway system for the entire Archipel- 
ago. Not only have the honorable the Commission been empowered to 
invite bids for development of the city of Manila and of the*Islands 
along these lines but they have also been authorized to encourage single 
bids, or operations of single corporations constituting practically monopo- 
lies, for the purposes above set forth. It is pretty generally agreed that it 
is the part of wisdom for them thus to act. In view of the above statement 
it is diflBcult to understand that a corporation or other consolidation of 
interests, or several of them, in a given mineral district might not safely 
be encouraged under such regulations and restrictions as the honorable 
the Philippine Commission may in its wisdom deem just. It is not, 
therefore, believed that the operation of section 33 is at present required 
upon the ground that it is necessary for protection of the best interests 
of the natives of the Philippines. Upon the other hand, it is the opinion, 
I think I am justified in saying, of the mining community and the 
Government alike that the further operation of this section will be a£ 
a loss not only to the American citizens, who have been the potent factors 
in development in the Philippines, but also to the natives, who suffer 
precisely the same disadvantages as the Americans from the provisions 
of section 33, and who can profit no more therefrom. 

As the necessity for protection of native rights provided for in section 
33 does not now arise and as the honorable Philippine Commission have 
been charged, and have for five years exercised their most deliberate 
thought and greatest wisdom in their legislation for the protection of 
native rights, as the natives have now the desired means for securing full 
and final recognition of land claims of whatever class through the Court 
of Land Registration, and as there has never been, apparently, but the 
one motive above assumed for the enactment of section 33, it is respect- 
fully submitted that this section may safely be repealed, thereby delegat- 
ing to the honorable the Philippine Commission, who are in thorough 
touch with local conditions and demands, under sections 36, 49, and 52 
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of the act above quoted, the increased power following such repeal, to 
restrict appropriation of public lands. 

Following an affirmative reply to the question, *^Iay section 33 safely 
be repealed ?^^ there arises the further question, ^^ Should this section be 
repealed ?'' It has been the unanimous opinion of natives, foreigners, 
and Americans, official and otherwise, so far as I have heard opinion 
expressed upon this subject since the present mining legislation has been 
in force, that section 33 should be repealed. The reasons for this are not 
far to seek. 

In section 21 of the act of July 1, 1902, the right to explore, occupy, 
and purchase mineral public lands is restricted to "citizens of the United 
States or of said Islands.^' The most secure and profitable investment of 
capital in mineral deposits not patented in the Philippines would be that 
apparently coincident with rights to explore, occupy, and purchase. Up 
to the present time, during American occupation, foreign capital has 
shown almost no disposition to enter upon development of mineral clainas, 
nor has such capital been encouraged so to enter, by legislation or other- 
wise; up to the present time, also, native capital has proved insufficient 
for the development of even a reasonable proportion of the agricultural 
resources, except in a most primitive way. It is therefore plainly evident 
that the capital absolutely essential to the development of the mineral 
resources of these Islands in a thorough and profitable manner must, 
under American sovereignty, be expected to come from citizens of the 
United States. The distance to and from the United States i^ so great 
that close contact or communication, on the part of capital there with 
possible fields of investment here, is only possible by representation 
through agencies in the Philippines, and in the case of mineral resources 
these agents would naturally be consulting mining engineers, metallur- 
gists, or geologists, as the case may be. The expense of retaining pro- 
fessional men of this class, even to report upon mineral fields, is so great 
tliat it can only be considered under most favorable conditions; yet 
capital at the present time is dependent upon its consulting engineers 
as it is upon its attorneys, and properly so. It is reasonable to assume 
that no minor representative of capital, still less a consulting engrueer, 
would visit the Philippines for the purpose of investigating and report- 
ing upon the value of any one unpatented claim, 1,000 feet square, upon 
any one lode, or several such claims upon as many lodes ; and yet no one 
person, corporation, or association could offer more that is unpatented 
under the law. It is obviously objectionable for capital to deal, or attempt 
to deal, with as many persons, corporations, or associations, as it may 
desire claims ; only under exceptional geological conditions could system- 
atic mining methods be followed under such prohibitive conditions as 
these. It is difficult at present, therefore, to induce capital in the United 
States even to consider mining in the Philippines. But it requires capital 
to develop and patent claims; and it is with the unpatented that we are 
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chiefly concerned. It would seem apparent from the above line of thought 
that capital from the United States will not become interested in unpat- 
ented claims under section 33, and that unpatented claims can not, there- 
fore, be developed into mines. Exception to this might possibly lie in the 
case of bonanza or exceedingly rich claims ; but it is probably unnecessary 
to add that bonanzas are relatively few — certainly they have not yet been 
discovered in the Philippines, where the richest gold ores have averaged in 
value from $2 to $50 to the ton. The great majority of the mines of the 
world are concerned with middle and low grade ores, and Philippine con- 
ditions are like those of other mining regions in this respect. The greatest 
skill and professional ability of the modern mining engineer and metal- 
lurgist are dedicated to-day to technical improvements by which costs 
may be reduced, and deposits of lower grade may therefore be made prof- 
itable to work. An essential to reduction of cost is the opportunity to 
consolidate claims and work upon a large scale. This is vital with low- 
grade ores. The problem is largely, therefore, one of cost, an economic 
feature even more severe in mining and in metallurgy than in ordinary 
business or governmental administration, for the reason that in reduction 
of cost the most expensive professional advice is required, and the natural 
obstacles are complex and difficult to the highest degree. 

In the Philippines the ores are of middle and low grade, and economic 
problems enter from the first. In addition to this, problems of difficult 
tropic conditions, labor, transportation, and supplies, must be met, once 
capital is secured. The topographic, climatic, and geologic features 
of the Philippines render prospecting exceptionally difficult, and to 
these and to other unfavorable conditions may be ascribed the lamentable 
fact that, notwithstanding >an occupancy of several hundred years, our 
Spanish and native predecessors succeeded in developing no mines 
worthy of the name. Kesulting from this, the natives of these Islands 
are neither intelligent prospectors nor miners in the modern sense, and 
with the exception of a limited number of Igorots, Bicols, and others, they 
do not know even primitive mining. There is, therefore, no important 
mining community among the Filipinos, and the interests of mining 
development are at present largely in the hands of a small number of 
American miners and prospectors. Were these men to leave the Islands, 
iS many of them have done, the mineral resources would undoubtedly lie 
andeveloped for an indefinite number of years, as there is no mining class 
imong the natives yet bred to take up their work. The future of the 
caineral industry is believed, therefore, for the present to be dependent 
cipon these hardy, intelligent, and invincible American pioneers, who have 
aboriously blazed the trail, as they and their forbears developed our West, 
rhey have penetrated the wilderness and have in five years developed and 
opened up several promising mining districts that were little known and 
ess developed during all the centuries before they came. They have over- 
come, and it is believed can overcome, every important obstacle save a lack 
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of suflBcient capital to proceed with their work. For several years thej 
have drawn upon their own limited resources and those of their friends in 
the Philippines ; they have now reached that point when capital upon a 
larger scale is practically an essential to success. They have develope: 
mineral districts; but their finds have largely been in middle-grade and 
low-grade ores. The problem of cost of mining and cost of production i* 
a vital factor in their relations with capital, and it is therefore necessary 
that they be able to oflfer more, to guarantee the further development 
required to justify erection of works, than section 33 will allow. Exten- 
sive deposits of the above class of ores are believed to exist in the Phil- 
ippines, and after five years of work in these Islands I am prepared tc 
express my belief that an important and profitable mining industry can 
be built up here with proper encouragement, and this with no menace 
whatever to the rights of the natives, but rather to their material advan- 
tage in all that development and industrial progress must necessarily 
mean to them. 

In their annual reports for 1903 and 1904, the Chiefs of the Mining 
Bureau, the honorable the Secretary of the Interior, and the honorable 
the Philippine Conamission have reconamended the repeal of section 33. 
It is respectfully submitted that this action is now of vital importance to 
the mining interests of these Islands, that it can be safely taken, and that 
it should be taken at the earliest practicable time. 

SECTION 56. 

The provision within this section deemed hostile to early- development 
of coal lands is as given above. 

It should be stated here that, literally construed, this provision offers 
no objection whatever for the reason that section 58 quoted in this provi- 
sion refers to saline lands alone; and in Lindley on Mines, page 1683, thi^ 
construction is evidently made, as the subject brief of this clause reads: 
"Saline claimants, when must pay.'^ As sections 53, 54, 56, and 57 con- 
stituting the legislation embraced within the act of July 1, 1902, for coal 
lands, are almost literally the United States Kevised Statutes, 2347, 2348. 
2349, 2350, and 2351, constituting the present legislation for coal lands 
in the United States, and as the corresponding restricting clause in United 
States Eevised Statutes, 2350, refers to coal lands mentioned in XJnite<l 
States Kevised Statutes, 2348, it is assumed that by taking advantage of 
an apparent typographical error alone in section 56 can the construct ion 
be that the lands referred to are the saline lands of section 58, and not 
the coal lands of section 53, which section corresponds to United States 
Kevised Statutes, 2348. • The interpretation upon whiph the following is 
based is that accepted as the undoubted intent, though not literally 
expressed or legally binding perhaps, of the law as framed. 

Although this provision is in terms the direct adaptation to the Phil- 
ippines of a Federal provision now in force concerning coal lands in the 
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United States (Kev. Stats., 2350), it is believed that under Philippine 

t conditions a prescribed period of one year and sixty days is too 

) limited a time within which coal claims must be entered upon, recorded, 

suflBciently developed to demonstrate their value, and paid for in full. 

Geologic problems upon which values of coal lands depend have not yet 

I beon satisfactorily solved, and all difficulties relating to capital, as dis- 

i cussed under section 33, apply in this case. Furthermore, the payment 

[ for lode claims is extended over a period of five years or until such time 

i as accrued assessment work to the value of $500 may have been done upon 

each lode claim or until the locator thereof desires to obtain a patent 

therefor by purchase at a fixed rate of $5 per acre. A locator of a lode 

is thus given sufficient time within which to prove the value of his claim, 

whereas the locator of a coal-land claim must be satisfied within one year 

and sixty days after occupation of his claim that he is prepared to pay the 

prescribed price in full. This involves the expenditure of large amounts 

of capital for development, surveys and title within so short a period that 

under present conditions it is practically prohibitive. 

It is respectfully submitted that the ioal-land laws be revised to the 
extent that the period for development and payment be extended to at 
least three years, or until such time as the public lands involved may have 
been surveyed and mapped under a system of public-land surveys, in har- 
mony with United States Eevised Statutes, 2349, and the practice in the 
United States (Lindley on Mines, Vol. I, sec. 505), said revision delegat- 
ing to the honorable the Philippine Commission such powers as may be 
required to encourage bona fide coal mining and to prohibit mere specula- 
tion in land or monopolistic control. 

The coal resources of the Philippines are believed to be extensive and to 
"promise an important supply of steaming coal. The economic features 
and importance of a home supply are so obvious that they will not be 
enlarged upon here. The local conditions above referred to are such, 
however, that it is believed a coal-mining industry must be encouraged by 
more liberal legislation than at present obtains. 

SECTION 75. 

The provisions of this section, quoted before, considered inimical to 
mining development, will in effect so circumscribe corporations as largely 
to discourage their interest in mining in any form. Furthermore, inter- 
ests connected with corporation capital "organized for any purpose except 
irrigations^ are prohibited from investing in either agricultural or mining 
projects which corporations may control. 

These prohibitions are particularly severe in view of the fact that a large 
number of the best and most substantial capitalists are largely involved 
in corporate interests and that with these profitable and promising mining 
companies are closely allied as well. Were the interests of the natives or 
the general public menaced by corporation control or fraud the honorable 
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Philippine Commission, it is believed, or the Philippine Assembly, woul<L 
by such legislative restriction as may be required, extend to them all pro- 
tection demanded \mder snch conditions as may arise. This has even now 
been accomplished in the form of corporation capital invested in rapid 
transportation within the city of Manila, and of proposed corporatioc 
investment in modem telephone and railway development here. 

It is respectfully submitted that the corporate interests, being largely 
the capital interests, should be encouraged under such protective legisla- 
tion as the honorable the Philippine Commission may provide, to assist ii 
the development both of agricultural and of mineral lands. It is believec 
that this may safely be done without such prohibitive enactment as that 
above quoted in section 75; and considerations presented under the 
discussion of section 33 are submitted as bearing upon the operation of the 
restrictive clause of section 75 as well. 

ADDITIONAL LEGISLATIVE DEFECTS. 

In addition to the considerations above, and in connection with the pro- 
posed draft of an act amending the act of July 1, 1902, I desire to caL 
your attention to additional important considerations as follows : 

A88BS8MBNT WORK. 

(a) Should the time within which coal lands must be paid for be ex- 
tended to three years, as urged above, it would seem advisible to require 
some assessment work corresponding to that upon lode claims and for the 
same reasons — ^i. e., to prevent the holding of tracts of land for speculative 
purposes alone. I would suggest, therefore, that a total of not more than 
$200 worth of assessment work for each coal claim held for three years be 
required before a patent be issued therefor. 

(6) As the Philippine miners have frequently requested specific au- 
thority, such as is granted in the Federal law of the United States (see 
Lindley on Mines, p. 1167), to group assessment work for several claims Id 
order that annual labor may be performed upon one of a group for the 
development of the whole, I would urge that a proviso be inserted in the 
proposed amended act to the effect "that where a group of two or more 
contiguous lode, coal, or placer mining claims are held in common the 
annual labor required by law for all in the group may be performed upon 
any one of them for the development of the group.*^ 

This, in my opinion, would be a most vital and valuable addition to the 
law. 

DREDGING CLAIMS IN NAVIGABLE AND TIDAL WATERS. 

In a recent letter to you upon this subject I invited attention to the im- 
portant fact that after careful study I find there is at present no legis- 
lation, apparently, permitting the mining or dredging for gold or other 
metals in navigable and tidal waters of these Islands. As many navigable 
and tidal streams and bays of the Philippines are believed to contain 
deposits of these metals that may be profitably worked, and as two moderB 
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dredging plants are now in Philippine waters for this purpose, I strongly 
urge the enactment of legislation, based possibly upon the Alaska Code 
of 1900, whereby these waters may be declared subject to exploration and 
mining by virtue of licenses to be granted by the Governor-General and 
under such regulations as the Philippine Commission or their successors 
may provide. 

VIEWS OF PHILIPPINE MINING MEN. 

In this connection I would state that not only in personal conversation 
with mining men in the Philippines and in the United States, over a 
period of three years, have I been impressed with the unanimous convic- 
tion that present restrictions in Philippine mining legislation should be 
materially modified, if not absolutely repealed, but that upon the occasion 
of the recent visit to these Islands of the distinguished Congressional 
party accompanying the honorable the Secretary of War, this oflBce has 
received a large number of letters, in respoiise to a circular from this 
Bureau requesting an expression of views upon this subject, strongly advo- 
cating prompt repeal of the restrictions mentioned above. These letters 
are from representative miners, prospectors, business and professional 
men, and are unanimous in their appeal for better mining laws ; and with 
their writers I heartily sympathize and agree. 

CONCLUSION. 

In conclusion, attention is respectfully called to the fact that as far back 
as 1849 President Fillmore, in his first message to Congress, recommended 
that the public mineral lands "* * * be divided into small parcels 
and sold, under such restriction as to quantity and time as will insure the 
best price and guard most effectively against combinations of capitalists 
to obtain monopolies'* (Lindley on Mines, Vol. I, sec. 48), and that this 
was followed by the acts of July 26, 1866, and of July 9, 1870, which were 
in turn superseded by the act of May 10, 1872, now incorporated within 
the Eevised Statutes and forming the present Federal mining legislation 
of the United States. In the first of these acts only may be found any 
provision limiting the number of claims that any one person, corporation, 
or association may hold upon any given vein or lode, and this was repealed 
in 1872 when it was not deemed essential apparently to the best interests 
of the public that such restriction be required. Not again until the act of 
July 1, 1902, herein frequently referred to, was such restriction placed 
within Federal legislation, and in this instance for the safeguarding of the 
rights of the Filipinos rather more than of those of the public at large. 
No such restriction is known to me in any mining legislation elsewhere, 
and its workings may therefore be said to have been observed in the Phil- 
ippines alone. 

That this, and other restrictions above noted, should be wholly removed 
or materially modified, in the best interests of the development of the 
resources, and through them of the people, of these Islands, I respectfully 
submit. 
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FINANCES OF THE BUREAU, FUTURE NEEDS. > 

For the expenses of this Bureau for the fiscal year just past the appro- ' 
priations were ^^5,000 for salaries and wages and 1P6,100 for field and 
oflBce expenses, a total of 1P31,100. Of this amount there were expended 
for salaries and wages ^^3,992.95, leaving a balance of ^1,007.©5, and 
for contingent expenses 1P5,988.30, leaving a balance of 1P111.70; the 
total balance to the credit of the Bureau for the year from unexpended 
funds is therefore 1^1,110.75. 

For the coming fiscal year the estimated amoimt required for salaries 
and wages is ^^8,261.04 and for field and oflBce expenses 1P13,207, a total 
of 1^41,468.04. 

The increase in salaries and wages estimated, of 1P3,261.04, is made up 
of diflference in salary of one geologist at 1P4,000 between the entire year 
1906 and a portion of the year 1905, and increases in salary recom- ' 
mended of one field assistant from ^^,400 to 1P3,600, and of one chief 
clerk from 1P2,800 to 1P3,200, for part of the year 1906, upon completion 
of two years of highly satisfactory service as mentioned above. The 
increase in contingent expenses estimated, of 1P7,107.00, is more than 
covered by estimated printing expenses for four publications of this 
Bureau and for forms, blank books, letter heads, etc., not estimated or t 
provided for in 1905, amounting to 1P7,000 ; of postage and telegraphic j 
expenses, in lieu of the free service of the past and therefore not estimated ■ 
or provided for in 1905, amounting to ^2/540, and of an increase of ! 
1P400 in field expenses for the more extensive work of the coming year ; in ! 
all, amounting to an apparent increase in contingent expenses of 1?^,940, | 
of which W,540 is an estimate due to required estimates for expenses not ' 
charged against this Bureau last year, thus showing a relative decrease in ! 
contingent appropriations of 1P2,833 for the fiscal year 1906, or a relative | 
total increase of all appropriations over last year of but 1P828.04 for the 
coiyiing fiscal year. 

The just promotion of two especially loyal and efficient members of the 
Bureau staff, the necessity for the increased field work possible with the 
completely reorganized Bureau, and the demand for reliable published 
information upon the mineral resources of these Islands, it is believed, 
will fully justify the necessary increase of appropriations required. I can 
not urge too strongly that the severe economy which this Bureau has 
attempted to maintain in the past and proposes to maintain in the future 
may be considered in appropriation of funds for the coming year. 

SUMMARY OP RECOMMENDATIONS. 

In concluding this report I have the honor to recommend — 

(1) That the status and organization of this Bureau be maintained as 
provided for in Act No. 916. 

(2) That suitable quarters be provided for this Bureau by the construc- 
tion and equipment of a new wing to the present building of the Bureau 
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of Government Laboratories, of which wing the entire upper floor is 
desired. 

(3) That the Congress of the United States amend the present mining 
legislation as fully discussed above, delegating power to the honorable the 
United States Philippine Commission, or the Philippine Assembly, to 
enact all laws required, if any, to prevent undue exploitation of the public 
lands. 

(4) That appropriations requested in estimate of funds required for 
the fiscal year 1906 be made that this Bureau may be enabled to fully 
perform its proper fimctions as authorized in Act No. 916. 

Eespectfully submitted. 

H. D. MoCaskey, 
Chief of the Mining Bureau. 
The Secretary of the Interior, 

Manila, P. I. 



EXHIBITS. 
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EXHIBIT A. 



FINANCIAL STATEMENT, FISCAL YEAR ENDED JUNE 30, 1905. 



Fiscal year 1905. 



Salaries and wages .. 
Ck)ntingent expenses 



Total. 



Allowed. 



r25,000.00 
6,100.00 



31,100.00 



Expended. 



^28,992.95 
5,988.30 



29,981.25 



Balance. 



n, 007. 05 
111. 70 



1, 118. 75 
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EXHIBIT B. 



NARRATIVE REPORT OF BENGUET FIELD WORK. 

By A. J. EvelaKd, Oeologist. 

Mining Bureau, Manila, June 29, 1905, 

SiB: In accordance with your instructions of March 10, 1906, proper equip- 
ment was selected, and on March 16 I left Manila via the Manila and Dagupan 
Railroad with one assistant, Mr. C. M. Weber, temporary employee of the Mining 
Bureau. 

The work planned for the field season included an inspection of certain reported 
copper deposits in Pangasinan Province, the town nearest being Salasa, some 10 
miles west of Dagupan. For this inspection, which was to determine, if pos- 
sible, the advisability of further work, and to give such technical assistance as 
might be asked to those operating the properties, it had been arranged that I 
was to be met at Dagupan by Colonel Kennon, who would accompany me to the 
works. He was communicated with by wire, and as he failed to appear the day 
set by him I went without him to the mines via Lingayen and Salasa on 
March 18. 

Four days were spent with the miners looking over the ground, and I returned 
to Dagupan March 24, meeting Colonel Kennon on route. 

Report was made to the Chief of the Mining Bureau, under date of March 26, 
covering this portion of the work. 

Wagons were procured at Dagupan and, being exchanged for carretons and 
cargadores at Twin Peaks and Colgan's Camp, Baguio was reached March 26. 

The first week was spent in preliminary surveying work, tieing in to the trian- 
gulation work of the Benguet road surveys, and in running a short line (3 miles) 
out to J. F. Kelly's properties on the main Antimok trail. During some of this 
preliminary work fossils were collected from a large limestone bed just west of 
Baguio, the outcrop of which forms a prominent feature of the landscape. 

Up to April 23 all but a little work, using Baguio as headquarters, was impos- 
sible. A series of illnesses, first of malarial fever for Mr. Weber, then of small- 
pox for a camp hand, and finally of appendicitis for myself, in two weeks, and 
simultaneously an absolute lack of even enough men to get the camp equipment 
out of Baguio, effectually prevented any carrying on of the work; but afte^ 
that date work was resumed and prosecuted steadily imtil the advent of the 
rainy season. 

Triangulation stations were put up, the topography of the country affording 
excellent sites, and were tied in with the Benguet road survey stations; and from 
them the topography carried on in the usual manner. 

The weather as a whole was excellent for survey work, and even the occasional 
bad days could be used to plot some of the data needed in the field and to reduce 
the field notes, so that I was able to return to Manila with notebook completely 
up to date. 

Toward the last day of May and the first of June some attention was paid to 
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the geology and ore deposits of the Antimok region, which up to date were set 
aside for the completion of the work of first importance. All the tunnels and 
openings of this district were surveyed and plotted, such information as to the 
geology as could be hastily obtained was gathered, and about twenty-five samples , 
of rocks and ores were collected, to be brought to Manila for examination and 
analysis. In accordance with your instructions and at the request of Messrs. 
Peterson and Reavis, three days were spent at the stamp mill they have lately 
put into operation, to aid them in the milling, if possible. It was foimd that, 
while the spirit and energy of these gentlemen are most praiseworthy and could 
well be duplicated by others, they are struggling under adverse conditions due 
to lack of knowledge of the work; and such information and help as I could give 
were furnished. Details of feed, stamp drop, water, oil on plates, and so on, were 
attended to, and such advice as I was capable of was given; I understand that 
the latter has been acted upon, a plate of 18 feet instead of the 18-inch one in 
place has been ordered; the mill is to be steadied and better arrangements to 
be made in general. Even under the present crude conditions I should judge 
that possibly the mill plated $10 to the ton during this rim, which is an excellent 
indication of ultimate success. 

A visit was made to the Batwaan Creek mining region, but it was found 
deserted, and as we had no food with us it was necessary to return to camp. 
Several efforts were made to connect with the parties interested in this region, 
to no avail, and therefore it was necessary to forego the examination desired. 

One visit was made to claims in the "Bued River" region, the "White Horse" 
and "Grey Horse" of Mr. Petersen, and the outcrop examined. Owing to the 
early advent of the rainy season, the plans for spending some time at this dis- 
trict had to be changed, and postponed for the geological reconnoissance in the 
fall. A heavy storm commenced about the month of June and lasted until the 
party left Baguio on the 22d. So much rain fell that it was impossible to carry 
on further work, and so packing was commenced about the 19th. 

Before leaving Baguio I obtained, in accordance with your instructions, lists 
of claims, workings, etc., the plans of the respective holders as far as they could 
be obtained, and considerable notes as to the ore deposits and geology in each 
case. At Twin Peaks I made an examination of the map of the Benguet road 
surveys, traced those to be used in my work, and obtained other information 
which will be of use in the preparation of my final report on this region; all 
this was most cordially given by Col. L. W. V. Kennon, and later by Mr. G. H. 
Hayward, in successive charge of the road. 

Some little delay ensued in getting out of Baguio, but on June 22 enough 
polistas were procured through the friendly services of a Chino, and the trip 
made through into Manila in three days, arriving Sunday, June 22, by the same 
route as going. 
. Respectfully submitted. 

A. J. EvELAND, Geologist, Mining Bureau. 

Mr. H. D. McCaskey, 

Chief of the Mining Bureau, Manila. 



EXHIBIT C 



NARRATIVE REPORT OF WORK IN BATAN ISLAND, ALBAY. 

By W. D. Smith, B. S., M. A., Geologist. 

Mining Bxtbeau, Manila, June 17, 1905. 

Snt: In compliance with your instructions of March 13, 1905, and June 16. 
1905, I have the honor to submit an advance report on the work assigned to my 
charge on Batan Island, Albay Province, and adjacent territory, during the 
months of March, April, May, and a portion of June. 

According to instructions the work was that of collaboration with Lieut. E. 
L. Wigmore, in charge of exploration of coal deposits on the United States mil- 
itary reservation on Batan Island and that of obtaining all necessary informa- 
tion, including maps, samples, etc., for a complete report on the economic, paleon- 
tologic, and geographic geology of this region as far as time and funds have 
permitted in working over so large a territory. 

On March 18, with the proper field equipment, the geologist proceeded to 
Liguan, Batan Island, by U. S. C. T. Lal-loc arriving there on the morning of 
March 23, where he was met by Lieut. H. L. Wigmore, whose mess he shared 
during his stay on that island. 

The first day was spent with Lieutenant Wigmore in looking over the material 
and results of his previous work. The next day First-Class Private John R. Yeager, 
of the Corps of Engineers, and one native were detailed to the geologist as 
assistants during his entire stay. These men were found very efficient in their 
respective work. Private Yeager was invaluable in the prosecution of the work, 
as he had done practically all the instrument work on the military reservation. 

In every way Lieutenant Wigmore assisted and made the geologist's first work 
in the Archipelago a thing to be always recalled with pleasure. Without his 
able work, in one of the most difficult pieces of exploratory work the writer has 
yet seen anywhere, much valuable data would not be available to commerce and 
science. 

Lieutenant Wigmore also assisted in obtaining barotas, when the launch 
Atlanta could not be spared, and bolomen with whom to attack the jungle, which 
is particularly rank on this island. 

The first two weeks were spent in getting a general idea of the region as a 
whole and in reviewing the work done by Lieutenant Wigmore and his corps of 
engineers. This latter work was done chiefly on Sundays and in the evenings. 
It was found, however, that even the most cursory examination could not be 
made in that time, owing to the great difficulty in getting over the country. If 
we left the shore, it was as a rule with one or two bolomen, and on reaching 
even the highest eminences and climbing trees we could see practically nothing 
of the surrounding country. 

After this preliminary work we started with the triangulation work of the 
Coast and Geodetic Survey and the more detailed work done by Lieutenant Wig- 
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more and his assistants as a basis, and instituted a series of traverses, crossing 
the island in various directions along streams and around the coast. 

During the progress of this work we found it impossible to get back to our 
headquarters at night, though we were many times only a matter of a mile or 
so away, so that we generally stopped with the tenientes of the various coast 
barrios. At all times we found the natives friendly and very hospitable, willing 
to render any and every assistance. In return for these courtesies we endeavored 
to help many of them in learning English. 

These people belong to a distinct ttibe, kliown as Bicols, for the most part a 
peace-loving and thrifty people. 

For perhaps a month or six weeks work was confined to the military reserva- 
tion, as this was the prime object of the visit to Batan Island. Here the geologist 
was particularly impressed with the efficiency with which Army men, officers 
and soldiers alike, undertake propositions that are as a rule handled by men 
who have been specially trained in one thing. Everyone, extending even to the 
clerical force of whom Mr. W. H. Penny is chief, seemed imbued with enthusiasm 
for the work going on. 

Here were found two diamond drills, unfortunately of limited capacity, at 
work imder the supervision of experienced men from the United States. This is 
the first instance, to my knowledge, of the employment of the diamond drill for 
mineral Exploratory work in the Archipelago. The coal on the reservation im- 
proved in quality and appearances with every foot of drilling and tunneling, so 
that the broken and slickensided appearance of the surface coals largely dis- 
appeared with depth. 

After Lieutenant Wigmore's report had been completed and submitted atten- 
tion was turned to the eastern end of the island, where three properties were 
examined, the Batan mine, mere prospect timnels as yet, on Ex-Grovernor Betts's 
claim; the Chifladura, now in operation under the Japanese contractor, Mr. 
Ikeda, and belonging to the Batan Coal Mining Company, and the Bilbao, same 
company, now abandoned. At the Chifladura the output is 22 tons per day 
(twenty-four hours of three shifts). 

Conclusions, which must necessarily be conservative at this time, are that 
the Liguan seams are in a lower geological horizon than those of the eastern 
beds, and hence better. I found other factors, such as transportation, harborage, 
proximity to sea level, etc., favoring the deposits at Liguan. 

During the reconnoissance on the eastern end of the island, iron ore (hematite 
and limcmite with some magnetite) was found, and samples were collected from 
which analyses are being made. 

When the more or less detailed reconnoissance of Batan Island had been com- 
pleted a trip was made to the Island of Eapurapu. Nearly a week was spent 
on this island, which proved to be very interesting geologically and may also 
prove so economically. The iron formation of Batan was found to continue on 
this island. Statements with regard to its extent, thickness, and quality will be 
made in the forthcoming final report. At the pueblo of Rapurapu a guide was 
obtained, and early in the morning of the 24th of May the party set out in a 
baroto along the south shore, disembarked about 3 miles east, and took a trail 
over the mountains to a reported gold mine. It has since been learned that the 
native did not take us to the old shafts, but to a place where placer work has 
been carried on. There reigns among these people a great fear of entering mines, 
and particularly one in which, as in this case, a number of men had lost their 
lives. These shafts can no longer be entered, I am told, so that probably nothing 
much was missed. 

In the stream bed a color was obtained after only a few minutes panning. 
The rocks here are metamorphic schists and plutonic rocks, chiefly diorite. 
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After a trip across the island to the north shore and some study in that portion 
our party proceeded across the strait to Crotbo, the scene of former extensive coal 
mining on the part of the Spaniards; but first it should be mentioned that one 
outcrop of coal was located on Rapurapu on the low plain in the vicinity of the 
pueblo of the same name. The coal does not appear to be good and is only 
important for purposes of correlation. 

At Gotbo examination was made of the old Spanish workings now abandoned, 
and in a sad way — another case of extensive preparations, great enthusiasm, and 
lack of proper superintendence. 

This work concluded, the party returned by baroto to Batan. 

During the following week a similar reconnoissance of Cacraray Island, lying 
to the west of Batan, was made with the following objective points: (a) The 
general geology; (6) prospecting for coal; (c) preliminary survey of route for 
proposed railroad from Legaspi to Coal Harbor. 

The following week was spent niainly in reconnoissance work on the "mainland" 
in the vicinity of Mayon Volcano. A trip was all arranged for by Captain 
Castner, Fourth Infantry, United States Army, and the geologist, for the ascent 
and geological study of this interesting and difficult volcano. However, the 
transfer of the Fourth Infantry just at the time set postponed this trip 
indefinitely. 

The courtesy of the officers of the Fourth Infantry and the civil authorities 
and citizens of Albay Province and their interest and assistance in many ways 
were very gratifying to the geologist in his work in this neighborhood. 

Owing to the lack of further funds and unavoidable difficulties in regard to 
transportation by land and water, much work that might have, been carried on 
had to be abandoned until a more favorable time. However, a continuation of 
work in this field is promised at no distant date. 

With this preliminary work completed, all available maps, mine plats, collections 
of rocks, fossils, coal samples, etc., made, the party was disbanded and the geologist 
embarked on the U. S. C. T. Lal-loc the afternoon of the 12th of June and proceeded 
to Manila, arriving there the morning of the 15th. 

Work is now being done on the preparation of the geologist's final report, which 
will be a treatment from the following main points of view, according to instruc- 
tions of the Chief of this Bureau: 

( 1 ) Field work : Purposes, plans, area covered, etc. 

(2) Geography : Location, area, trails, streams, chief towns, important barrios, 
water transportation, harbors, etc. 

(3) Oeneral: Climate, vegetation, timber, population, characteristics of people, 
etc. 

(4) Hydrography : Streams, water supply, drainage, etc., with special reference 
to mining operations. 

(5) Topography: Features of country, orography, water sheds, with special 
reference to development by road, railroad, water transportation, etc.; altitude, 
slopes; maps, profiles, and sketches. 

( 6 ) Oeneral geology : Igneous, metamorphic, and stratified areas ; volcanic 
activity and remains; fossils, distribution of; geological structure, folds, faults, 
dikes, etc.; geological horizons, with special reference to coal deposits; maps, 
sketches, sections. 

(7) Bocks: Petrographic and lithological notes and data; descriptions, deter- 
minations of rocks, and discussions. 

(8) Coal deposits: Occurrence, relations, thickness, pitch, quality, etc. 

(9) Present methods of mining and treatment: With sketches, plans, etc. 

(10) Other nonmetallic mineral resources: Location, extent, relation of de- 
posits to geological environment, analyses, discussions. 
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(11) Mines and claims: Names of locators, owners, or lessees; output, plan 
for development, and all important phases of the situation. 

(12) Summary: Estimate of values; assays and analyses, and discussions; 
suggestions as to development; discussions of labor, transportation, supplies, 
costs, methods of mining and shipment. Creneral. 

During the prosecution of the field work nothing more than the physical fea- 
tures of the coimtry impeded the work and not a day was lost through sickness. 
Batan Island is doubtless one of the most healthful and beautiful spots in these 
Islands. The geologist is very much encouraged over the conditions affecting 
mining and geological work in the Archipelago, conditions which are continually 
being exaggerated and misrepresented by parties whose examinations have been 
necessarily superficial. 
Respectfully submitted. 

W. D. Smith, B. S., M. A., 

Oeologisty Mining Bureau. 
Mr. H. D. McCaskey, 

Chief of the Mining Bureau, Manila. 



EXHIBIT D. 



REPORT UPON THE BULACAN IRON INDUSTRY. 
By Maubice Goodman, B. S., E. M., Field Assistant, 

Mining Bubeau, Manila^ September 1, 1905. 

SiB: In accordance with your written instructions dated August 4, 1905, I have 
the honor to submit herewith a report upon the present condition of the iron 
industry in the Angat region, statistical information regarding cost and amount 
of production for the calendar year 1904, and a report upon the probable 
opportunities of the extension of the iron industry in the Angat district. 

The report is based upon information obtained by me during a six days' visit 
to the district. I left Manila on the morning of August 8, arriving at Baliuag 
the same morning; there hired a carromata and drove to Angat, arriving there 
about four and a half hours after leaving Manila. The following moming^ I left 
Angat on foot and reached the region of the iron mines in the afternoon, after 
about four and a half hours of actual traveling. The trail, which was almost 
entirely uphill from Angat, was muddy and in rather bad condition owing to 
recent heavy rains. The two following days were occupied in visiting the work- 
ing places of the different mines and in obtaining data required, both from my 
own measurements and from information supplied by the operators of the different 
blast furnaces. 

On the fifth day after leaving Manila I returned to Angat and spent the after- 
noon of this and the morning of the last day in interviewing the owners of the 
iron mines, all of whom live in Angat. All of them allowed me to look over 
their books, but in nearly every instance their accounts had been begun since 
January 1, 1905 (prompted thereto by the enforcement of the new Internal 
Revenue Act), and were therefore of little value to me. In the future, however, 
these books will be of material assistance in securing statistical information. 

At the time of my visit to the mines only two furnaces were in actual operation. 
Of these, that of Francisco Vergel de Dios, on the Constancia claim, was blown 
in during my visit to his camarin, and the other, that of Maria Fernando, on 
the Hison claim, was expected to be run for another week before lack of charcoal 
caused it to be blown out. Three more furnaces in the district — that of Jos6 
Ong Sayco, that of Mariano Santiago, and that of Mariano Suarez — although not 
working at the present time, are only temporarily idle for lack of labor, fuel, or 
fimds. Altogether, therefore, the Angat iron mines support at the present time 
five blast furnaces, working intermittently throughout the year. 

There are at the present time fourteen mining claims held in the Angat iron 
region, four of which are concessions granted during the Spanish regime and 
the remainder are claims located under the existing mining laws. Only two 
claims are worked at present. One of these is the Constancia claim and supplies 
ore to the furnace of Francisco Vergel de Dios, who now owns both claim and 
furnace, having recently inherited both from Pedro Otayco. The other claim feeds 
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all the other four furnaces when they are in operation. Its ownership is disputed 
by Mariano Santiago, Mariano Suarez, and Maria Fernando. At present all these 
claimants, as well as Jos4 Ong Sayco, are taking ore from the same river bed, 
each claiming it to be within his or her concession. Only Ong Sayco has recog- 
nized the claim of Maria Fernando and is paying her a tribute of 50 pesos annually 
for the privilege of taking ore from her concession. 

Up to the present the average monthly production for 1906 is approximately 
19,150 poimds, about 6^ per cent less than the average monthly production of last 
year. This falling off is due to the closing down of all operations during the 
month of June, caused by the presence and fear of a band of ladrones who 
terrorized the district for a short period. This band has since been broken up 
and the furnaces are again working at their normal rate. 

The cost of production of the products of the Angat blast furnaces may be 
divided into the following items: 

Mining: Stripping; transporting to camarin. 

Smelting: Charcoal, labor, repairs, and molds. 

Trcmsportation. 

Taxation: Internal revenue, territorial, and ad valorem. 

MINING. 

To keep one furnace constantly supplied with ore it is necessary to employ in 
stripping — 

6 men at ^0.30 each..! ^1.80 

1 maestro .50 

Total per day 2.30 

For a year of 250 working days, f^.30 X 250 575.00 

A single furnace turning out about 560 pounds of castings per day requires in 
the neighborhood of 1,140 pounds of ore and about 1,500 poimds of charcoal 
during the same period. The cost of the transportation of the ore from the mine 
to the camarin, a distance of about a quarter of a mile, costs ?0.20 per load, 
which consists of a split bamboo pole carrying two baskets loaded with hematite 
bowlders weighing about 130 pounds per load. 

For a year of 250 working days, or twelve workings of the furnace for periods 
of 20 to 21 days each, the cost of the transportation would be 

1 140 

^^ X 250 X r0.20 = r438 

SMELTING. 

The first and most important item which enters into the cost of smelting is 
the cost of charcoal, the only kind of fuel employed for the purpose in this district. 
It is usually manufactured by the operators themselves, part of the labor required, 
however, being paid for by contract. The approximate cost of production of a 
stack containing about 144 cubic meters of wood, reducing to about 115 cubic 
meters or 2,553 bushels of charcoal weighing 5,160 pounds, is as follows: 

Cutting about 3,000 logs, various sizes ^70.00 

Transporting same from forest to camarin 60. 00 

Cutting and transporting to camarin small sticks (about 

55 talacsanes ) 27 .00 

Transporting timber from camarin to stack and building up 

of same (per contract) 58.00 

36326 4 
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Laborers employed during combustion W8.00 

Uncovering and removing charcoal from stack after com- 
bustion « 26.00 

Transporting charcoal from stack to camarin 26.00 

294.00 
Forestry tax (last year, W7.60) 46.80 

. Total 340.80 

Rate per ton of 2,000 pounds 13.35 

About eight such stacks of charcoal will be required yearly for a furnace work- 
ing 250 days, making the total cost of charcoal per year W,7 26.40. 

Daily coat of labor. 

2 maestros, at ^0.75 each (this includes cost of subsistence) .. ^1.50 

1 molder (this includes cost of subsistence) .58 

4 blowers, at ?0.50 each 2.00 

10 ore breakers, at ^0.25 each 2.60 

Total 6.58 

For 250 working days 1,646.00 

Cost of clay molds (left in plow points) 75.00 

TAXATION. 

Other than the forestry tax paid for cutting the timber used in making charcoal, 
mine owners and operators also pay two kinds of internal-revenue tax, namely, 
a territorial tax on mineral concessions and an ad valorem tax on the metal 
product. The first of these is at the rate of 100 pesos per 60,000 square meters, 
and the second is 3 per cent of the market value of the product. The internal- 
revenue tax went into eflfect January 1 of this year and supplanted the old 
industrial tax, which operators formerly paid, of TQO for each blast furnace. It 
is perhaps too early to mark the effect, if ther^ be any, of this new tax on the 
industry. I know of only one who had up to the time of my visit to Angat paid 
the territorial tax, in spite of the fact that the law states that the tax shall be 
paid yearly in advance, and that any concessionaire who fails to pay the tax shall 
forfeit his right to the mining concession (Art. XV, Act No. 1189, United States 
Philippine Commission). 

None of the owners complained of or criticized the imposition of this new tax, 
though they would, of course, all have been better contented with the former 
schedule. Maria Fernando, the only operator who up to the time of my visit to 
Angat had paid the territorial tax, did complain, however, that she had been 
given to understand that when the new internal-revenue tax went into effect 
she would be allowed to cut timber on her concession for the purpose of charcoal 
making free from taxation. Up to the present, however, though she had paid 
the territorial tax, which amounted to P'686.33 in her case, she had to continue 
to pay the forestry tax as before. She said that she did not so much object to 
the cost of the forestry tax as to the trouble, delay, and annoyance which the 
collection of it involved. This, she admitted, had greatly ameliorated since the 
appointment of the present montero of Angat. She has since applied for a 
gratuitous license under section 17 of the Forestry Act, by the provisions of 
which she is seemingly entitled to exemption from the forestry tax. 

With respect to the 3 per cent ad valorem tax, but one operator so far has 
paid it; although again Article XV of Act No. 1189, United States Philippine 
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Commission, distinctly specifies that the ad valorem tax shall be paid before any 
of the products of the mine may be removed. This operator has recently written 
to the Collector of Internal Revenue, asking for his opinion on the question of 
whether or not the operators of the Angat iron region are exempt from the pay- 
ment of all internal -revenue taxes. Their claim thereto is based on section 60 of 
the act of Congress of July 1, 1902, in connection with articles 1 and 2 of the 
Spanish royal decree of November 21, 1895. This decree (Abstract of the Mining 
Laws in Force in the Philippine Archipelago, compiled by Chas. H. Burritt, p. 96) 
extends the period of exemption from annual fees, enjoyed by iron and coal mines, 
and postpones the impost of the 3 per cent ad valorem tax until 1917. Section 
60 of the act of Congress reads: "That nothing in this act shall be construed to 
affect the rights of any person, partnership, or corporation having a valid, per- 
fected mining concession granted prior to April eleventh, eighteen hundred and 
ninety-nine, but all such concessions shall be conducted under the provisions of the 
law in force at the time they were granted, subject at all times to cancellation by 
reason of illegality, etc." Whether or not the exemption by royal decree extended 
until 1917 may be considered a right of the concessionaries is a question to be 
decided. This is a matter of considerable importance to the future iron and coal 
industries of the Philippine Islands, and should be definitely settled. Up to the 
present, it is believed, the Collector of Internal Revenue has not expressed his 
opinion on the question, it having been referred to him but a few days ago by 
one of the operators of Angat. 

TBANSPOBTATION. 

One of the most important factors entering into the cost of production is the 
cost of transportation of the iron plowshares and points from the mines to 
Manila. Three modes of transportation are required, beginning with the.cargador- 
from the smelter to Angat, a distance of about 15 miles, then by bull carts to 
Baliuag, a distance of about 12 miles, and finally by railroad to Manila. The 
first stage is naturally the most expensive, and costs at the rate of ?0.80 
(formerly ^1) per ten pairs of points and shares of whatever size, averaging 
about 7.9 pounds per pair. From Angat to Baliuag by bull cart the rate is ?^.50 
per 100 pairs, averaging 6.8 poimds per pair, the reduced average weight being 
due to the fact that now a single large share is considered as equivalent to a pair 
of smaller ones or to a pair of points. During the dry season the iron is some- 
times sent to Baliuag by banca, at the rate of ^2 per 100 pairs, averaging 6.8 
pounds per pair. This method of transportation, however, is not reliable, being 
possible only during short periods of the year, and therefore is not much used. 
By rail from Baliuag to Manila costs P'1.50 per 100 pairs, averaging 6.8 pounds, 
and from the railroad station to the dealers in Manila costs about ^0.65 for the 
same load. 

Cost of transportation. 



From smelters to Angat- 
From Angat to Baliuas: _ 
From Baliuag to Manila . 
From station to dealer- 



Total cost per 100 i>ounds . 



Pounds. 



79 
680 
680 
680 



Cost. 



y0.80 

2.50 

1.50 

.69 



Per 100 
pounds. 



y 1.013 
.368 
.221 
.096 



1.698 



But few supplies are sent from Angat to the smelters in the mountains. The 
most important of these is rice for the subsistence of those laborers part of whose 
wages are paid in this commodity. The present cost at Angat per cavan (about 
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2i bushels, weighing about 125 pounds) is ^4.50, and the cost of transporting 
the same to the mines is ^1.26. 

The following table gives an idea of the relative average costs per year of 
producing and marketing about 20,600 pairs of plowshares and points, weig^bing 
approximately 140,000 pounds, in a typical blast furnace in the Angat r^on 
working 250 days: 



Item. 



Mining _ Tblb.OO 

Transportation of ore to furnace 438.00 

Charcoal _ 1 2,726.40 



Pervear ; P^^ 100 Per long 
reryear.t poun<|g^ ^j^ 



Smelting and molds- 
Transportation to Manila 

Internal-revenue tax on one pertenencla 

Internal-revenue tax, 8 per cent ad valorem . 



1,720.00 

2,877.20 

250.00 

888.64 



y^.411 

.318 

1.947 

1.229 

1.698 

.179 

.288 



y^.21 

7.01 

48.61 

27. S8 

38.04 

4.01 

5.88 



Per cent. 



6.2 

4.7 

29.4 

18.6 

25.7 

2.7 

3.6 



8,420.14 , 6.015 
Incidentals, 10 per cent 1 842.01 ' .601 



184.74 
18.47 



90.9 
9.1 



Total I 9,262.15 



6.616 I 148.21 



100 



The market value of the product is assessed at the rate of ^54 per 100 pairs 
of points or shares. 

Market value of product ^11,124.00 

Total cost 9,262.15 



Profit 



Production for calendar year 1904. 



1,861.85 



Operator. 



Maria Fernando 

Francisco V. de Dios. 

Mariano Suarez 

Mariano Santiago 

Ong Sayco 



Weight, 

short. 

tons. 



Charcoal 

con- 
sumed, 
short 
tons. 



71.469 

24,071 

18.426 

8.984 



Total 122.900 



204.2 
69.1 
52.8 
25.6 



351.7 



Value of 
product. 



yi2,238.50 
3,950.53 

2,737.80 
1,243.31 



20, 170. 14 



The above figures are close estimates, based chiefly upon the records of the 
montero of the district and such other reliable data as were obtainable from the 
proprietors. Only one of the operators kept a book giving full and detailed items 
of income and expenditure. Such estimates as the proprietors were willing to 
give were, it was suspected, mostly incorrect, and therefore not utilized. For 
example, one of the biggest operators in the district, in answer to inquiries 
as to his output, produced a copy of his declaration to the provincial treajsurer 
of Bulacan, in which he states that between July 4, 1901, and the end of December, 
1904, he produced in all about 6,000 pairs of shares and points. Yet from the 
amount of charcoal burned by him last year, it was estimated that his output 
alone was nearly equal to the output declared by him for the two and a half 
years, and his own records, which he has been required to keep since the introduc- 
tion of the internal-revenue law, showed that during the first six months of this 
year he has already produced and sold 2,300 pairs. 

The value of the output varies considerably with the time and place where 
the iron is sold. Some of the operators draw their money in advance, or practi- 
cally borrow a sum of money from the dealers in iron, and then repay in stock, 
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for which they naturally obtain a much lower figure than if sold directly. This 
accounts for the large discrepancy in the value of the output of the different 
operators. 

EXTENSION OF INDUSTRY. 

The probable opportunities for the extension of the iron industry in the 
Angat region are very difficult to determine at present, owing to the fact that 
much important data, which are necessary for a full and complete discussion of 
the subject, are lacking. For example, although nearly all the known outcrops 
of iron ore in this district were visited, the information derived thereby is 
insufficient to oflfer even a suggestion as to the available ore supply. The outcrops 
observed were anywhere from a quarter to 2 miles apart, and were all so massive 
and hard that the native miners, using nothing but picks, hammers, and bars, 
were imable to work them. Their ore supply is derived entirely from bowlders, 
which have been worn and broken from the outcrops, and which the miners to-day 
simply dig out of the creek bottoms, break into convenient sizes, hand-sort, and 
send to the furnaces above. No development work having been done upon the 
seams themselves, the average depth, strike, thickness, and general character of 
the deposit or deposits being therefore imdetermined, it is impossible to give any 
figures whatever regarding the amoimt and value of the available ore supply. 

The question of ore supply has never troubled the local operators for the reason 
that the cost of erection of one of their furnaces is extremely small, their output 
also very small, and their faith sufficiently large to trust that the creeks which 
have been supplying them and their ancestors with ore for nearly a himdred years 
will continue to do so at least during the life of their furnace. A comparatively 
large blast furnace, such as the hypothetical 10-ton furnace you suggested in your 
letter of instructions, would consume per year nearly thirty times as much ore 
as did all the furnaces together during 1904, and its cost for fire brick and 
erection alone would be more than three times the cost of any furnace (excluding 
the camarin) in operation in the Angat region to-day. I would therefore suggest 
that before going to the expense of the erection of a large blast furnace in the 
region, it would be highly advisable to institute a system of exploration which 
would afford as much and as definite information as possible regarding the extent, 
character, and value of the deposits. This need not necessarily be an expensive 
undertaking, for the prospecting may be done either by the diamond drill or by 
sinking and drifting in the seam itself. While the former method may be much 
the quicker the latter would yield fuller and more detailed information than 
could be derived in any other manner, while at the same time the ore taken out 
in drifting would pay the expenses of the exploratory work. 

Assuming the information derived from such exploratory work to be satis- 
factory, the plant no doubt would be erected close to the mines, thereby saving to 
a large extent the cost of transportation of the ore as well as of the fuel, which 
is abimdant in the neighborhood. Its exdct location would depend largely upon 
the result of the exploratory work, on the topography, and on the method of mining 
decided upon. If it is proved, as seems probable, that the main deposit lies in 
Mount Maon, and if it is decided to open the mine either by vertical shaft 
from above or by tunnel below, a good location for the plant could be found on 
the hill above the Hison outcrop. Here plenty of water and abundance of timber 
are available at present, the main trail from Angat could be easily extended to the 
plant, and there are sufficient drop and space for a slag dump. 

In accordance with your suggestion I submit in connection with this report a 
design of an improved blast furnace which may be erected in the iron regions 
of Bulacan at a -very reasonable figure, its capacity to be about 10 long tons 
per twenty-four hours. It is designed with an eye chiefly to simplicity of con- 
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struction, and, bearing in mind the difficulties of transportation, as little foreign 
material and appliances as practicable are introduced. It is circular in plan, 
the diameter at the crucible being 4 feet, at the boshes 8 feet, and at the throat 
5 feet; height from the bottom of the crucible to the throat, 31 feet. It is 
designed to be charged by hand, the charge consisting of ore, limestone flux, and 
charcoal. The hot gases escaping from the furnace are to be allowed to run to 
waste through a chimney, 9 feet high, built over the throat. A cold blast intro- 
duced through three tuyeres is to be used. Further details may be seen in the 
accompanying design. 

The design would imquestionably be greatly improved if provisions were made 
for water cooling at the boshes, tap holes, and tuyeres. As it is, the most vul- 
nerable parts of the furnace will probably have to be replaced and repaired 
much oftener than they otherwise would. Labor and material, however, being 
inexpensive, unless it becomes necessary to blow out the furnace, the annual cost 
of repair will not be very large. 

An approximate cost of material and erection of the furnace would be — 

ft 

Foundation ^1,100.00 

Shaft 1,850.00 

Columns , 200.00 

T-bars, bands, and doors 560.00 

Air pipes and tuyeres. 75.00 

Miscellaneous — 300.00 



Total 4,085.00 



IMPORTS. 



The following table is the result of inquiries of the local dealers and consumers 
regarding the amount, quality, and value of the pig iron which was imported into 
the Philippines during the fiscal year 1905: 

Imported by foundries and dealers. 



No. 1 
No. 3 



Grade. 




Value, in pesofi, 

per long ton 

in Manila. 



50. 00 to 56. 00 
48. 00 to 58. 00 



Imported by United States Navy. 


No. 1 _ ___ 


50.2 
225 
260 
285.8 


34. 00 to 37. 40 


No. 2 


29. 40 to 36. 40 


No. 8 - - 


28. 40 to 36. 50 


Assorted 




26. 00 to 55. 00 







The total value of the 761 tons of pig iron imported by the United States Navy 
during the fiscal year 1905 was ^,739.60, making an average of M1.60 per long 
ton. This figure does not include the cost of freight, lighterage, or customs duties. 

From the foimdrymen interviewed it was learned that the importations during 
the last two or three years have fallen off fully 50 per cent from what they had 
been for the three years previous to 1901. This is probably but the natural 
reaction following upon a period of unusual business activity, stimulated by and 
attendant upon the presence of large military and naval forces in the Islands 
during the years 1898 to 1901. Those who have been in the Islands previous to 
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1898 admit that the conditions of the iron trade are better to-day than they had 
been previous to American occupation. However, many complain that, unless a 
piece of work is urgently needed, the order is usually sent to Hongkong or 
Shanghai, where labor, supplies, and other expenses are cheaper, thus enabling 
the foreign foundries to underbid the local ones. 

A piece of cast iron broken from one of the plowshares made at Angat was 
shown to several foundrymen, and they without exception considered it a good 
workable cast iron and believed that, if it could be brought to Manila in pigs at 
a. price equal to what they were paying for the imported kind, it would have a 
ready market, though perhaps a small one owing to the small demand. However, 
in view of the figures obtained from the Third Special Report of the Collector of 
Customs for the Philippine Islands, which show that over ^4,800,000 worth of 
steel, wrought iron, and cast iron, and articles manufactured from these metals 
were imported during the fiscal year 1904, it would not seem improbable that, 
if a dependable supply of pig iron of a good grade were available in the Philip- 
pine Islands, an increased demand for the same might be created. 

To give any figures as to what the probable interest on the investment would 
be is a difficult matter, in view of the many unknown quantities which are essential 
to even an approximate solution of the problem. For instance, it is at least 
necessary to know what the character and the market value of the product is to be. 

It has been shown that under existing conditions a furnace operating 250 days 
in the year, and turning out about a quarter of a ton of iron per day cast into 
shapes of plow shares and points, would make a net profit of about ^1,861.85 on 
a total cost of W,262.16 for production, or about 20 per cent profit. But a large 
furnace, turning out about 10 tons of metal per day, if cast into plow shares and 
points alone, would in a very short time flood the market and find the sale of its 
product impossible. To produce pig iron alone, a product which could be more 
readily disposed of in Manila, would cost practically as much per ton as it does 
to produce plowshares; but while the latter can be sold in Manila at the rate of 
about ^183.80 per long ton, it would be difficult to dispose of pig iron at more 
than ^65 per long ton. 

The cost of production and marketing under present conditions is about ^148.20 
per long ton. Of this, the cost of charcoal alone, which is consumed at the not 
too excessive proportion of abut 2.8 tons per ton of iron, is ^43.61 per ton ol 
iron produced, and the cost of transportation from the smelter to Manila is ^38.04 
per ton. These two items alone amoimt to K6 in excess of the selling price of 
pig iron in Manila. It is imdoubiedly true that the cost of transportation could 
be very largely diminished by the construction of either a wagon road or some 
mechanical means of transportation, such as wire-rope overhead tramway, between 
the smelters and Angat. In fact, an improved mode of transportation would be 
absolutely necessary to a new 10-ton furnace, for even now, although the combined 
product of all the furnaces is but one-thirtieth of the proposed output from the 
projected furnace, operators frequently find considerable difficulty, especially 
during the planting season, to obtain sufficient cargadores and laborers. 
• The smallest practical rope tramway which could be constructed would cost 
in the neighborhood of ^35,000 and would have a normal capacity of about 50 
tons per day. It would reduce the cost of transportation from the smelters to 
Angat from ^2.70, the present cargador rate, to about P'S per long ton. On a 
wagon road for the same distance the cost of transportation would be about ?"10 
per long ton, and the construction of such a road would cost in the neighborhood 
of ^^0,000. As stated before, some improved method of transportation would be 
absolutely essential, not only on account of increased economy, which, however, 
would be ample reason in itself, but also because it would be impossible to obtain 
sufficient cargadores to transport the product as it is done to-day. 
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It is evident that even after deducting whatever .economies might be effected 
in the cost of transportation, the total cost of production and marketing would 
still remain largely in excess of the selling price of pig iron in Manila, and that 
to build up an industry for the manufacture of pig iron in the Angat region must 
prove an unprofitable undertaking. But I believe that a profitable foundry 
practice could be built up to manufacture special castings as well as regular 
shapes, such as cast-iron pipes and fittings. Special castings of simple design 
cost P0.15 per pound in Manila, and ordinary cast-iron pipes cost about ^0.1 1 
per poimd, while the plow shares and points which are brought down from Angat 
sell for only a little over ^0.079 per pound and cost to produce and to market 
only ^0.066. In addition to this, as produced at present from high-grade ore, 
in small charcoal, cold blast furnaces, the resulting iron is of a high grade and 
freer than the imported stock of those detrimental elements which tend to reduce 
the value of cast iron. An important advantage possessed by the Angat operators 
is the fact that, owing to the imusual purity of the product of their furnaces, 
they are able to cast directly from the molten metal obained from the blast 
furnace, without having to go through the costly intermediate process of remelting 
in a cupola. 

Unfortimately, it is impossible to determine from the custom-house reports 
what portion of the iron products imported are of cast iron and of such shapes 
as to be readily manufactured in the Islands. But it seems quite probable that, 
although imder present conditions the establishment of a profitable industry for 
the manufacture of pig iron would be impossible in Angat, with an annual impor- 
tation of nearly ^5,000,000 of iron and steel products, a profitable, even if small, 
foimdry business could easily be built up. 

Respectfully submitted. 

Mattbioe Goodman, B. S., E. M., 

Field Assiatcmt, Mining Bureau. 

Mr. H. D. McCaskey, 

Chief of the Mining Bureau, Manila, 



EXHIBIT E. 



REPORT UPON BUILDING STONE NEAR MANILA. 
By H. M. IcKis, E. M., Field AsmtanU 

Mining Bureau, Manila, March 20, 1905. 

SiB: In compliance with instructions from you under date of January 31, 1905, 
I have the honor to submit the following report with respect to my recent field 
work in the Provinces of Laguna and Eizal : 

The object of this trip is outlined in the above instructions and was "to ascer- 
tain whether or not there is a stone within the region outlined of sufficient 
quantity, of fair quality, and of favorable location with respect to quarry sites 
and transportation, for the establishment of quarries to be worked by convict 
labor," and to make geologic notes of general interest. 

rriNEBARY. 

I left Manila on the launch Mahait of the Yangco line at 7 a. m. on February 2 
and arrived in Los Bafios six hours later. After presenting my letter of introduc- 
tion to First Lieutenant Thomas, First Cavalry, United States Army, in charge of 
the rock-crushing plant and road work at Los Baiios, I visited in turn the quarry 
and rock-crushing mill, the Dampalit River as far as the first falls, the cuts in 
the road to Calamba, and the clay beds of Paja arroyo on the south side and the 
low hills on the east side of Moimt Maquiling. 

From Los Bafios transportation was by boat to Santa Cruz, which was used 
as a base while investigating the region near that arm of the lake. You joined 
me at Santa Cruz on the evening of February 7 and during the two following 
days a journey was made to the beautiful Bagsanjan canyon, then by way of 
Cavinti and Luisiana to Botocan Falls, returning by way of Majayjay and 
Magdalena. 

It was found necessary to spend one night in Paete.. Paquil, Pangil, and Sini- 
loan were then seen, and on February 11 return was made to Santa Cruz by banca, 
touching at Mataquio. 

Transportation from Santa Cruz to Jalajala was by banca via Bagombong. 
One day was spent among the hills east of Jalajala, and on February 14 I took 
a banca for Tanay, following closely along the shore. 

After a tramp over the hills near Tanay a banca was taken to Morong, where 
I obtained another banca to Subay, Talim Island. 

In company with Mr. Haygood, the engineer in charge of the city quarry at 
Subay, I circumnavigated Talim Island by banca on February 16, and on the 
17th the launch Comandante was boarded for Binangonan. 

After inspecting the rock exposures along the lake shore, the site of the old 
quarry of the city of Manila, and the limestone on the road to Antipolo, return 
was made to Manila on the Comandante on February 19. 
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NOTES. 

The quarry at Los Bailos from which Lieutenant Thomas obtains rock for the 
roads under his supervision and for shipment to Fort McKinley is situated on 
the east wall of Dalampit Canyon about half a mile southwest of the Los Bafios 
pier. 

The working face is 200 feet long and nearly 100 feet high. Its length can 
easily be increased, and it will soon be 200 feet high, provided the present base 
level is adhered to. A streak of soft ashy rock about 50 feet wide divides the 
present face into two equal areas. 

The rock, a feldspar-porphyry (f. n.), quarried is vesicular, is not uniform in 
composition, and has no regular parting planes. In some parts of the quarry 
the rock has a distinctly banded structure, as shown in sample No. 1. 

The rock is broken down first by large blasts, and then further broken by 
plaster blasts, and finally reduced to crusher size (7 inches or less) by hand sledges. 
The crushing plant is located on the low river bottom land about 200 yards 
northwest of the quarry. It consists of a No. 3 Gates gyratory crusher, a 
revolving screen, and the necessary engine, boiler, feeding, and shoveling plat- 
forms. The capacity of the crusher with this rock is 90 tons to 2i-inch size 
per day of nine hours. The screen separates out fines for surfacing the roads 
besides the regular 2^-inch road metal. Transportation of the rock to and from 
the mill is by four-wheeled wagons with American horses and drivers. Rock 
for Fort McKinley is hauled to the pier and dumped directly into scows. More 
than 300 native laborers are employed on the road work and in the mill. They 
are paid 60 cents per day (Philippine currency), while the Filipino foremen 
receive ^1. A large proportion of the laborers come from Batangas. 

The Dampalit Falls are approximately three-fourths of a mile from the mouth 
of the river of the same name and nearly a mile southwest of Los Baiios. At the 
falls, which are between 60 and 70 feet high, the river fiows in the direction 
N. 30** W., but its general direction is nearly due north. Trees of considerable 
size and a tangle of undergrowth cover the sloping sides of the canyon, which are 
necessarily much higher than the waterfall. 

The rock at the falls closely resembles that foimd at the quarry near the mouth 
of the canyon. It is very irregular in appearance and composition, but all consists 
of a dark-brown mass with light-colored phenocrysts of feldspar, and would be 
called a feldspar-melaphyre (f. n.). It breaks in irregular shapes and much of 
it is vesicular, while it lacks nearly all the qualities of a good building stone. 
(Samples Nos. 2 and 3.) 

There is a 30-foot cut about a mile from Los Bafios on the road to Calamba 
which Lieutenant Thomas is constructing where the road cuts through a spur of 
Mount Maquiling. The top of the ridge in which the cut is situated consists of 
volcanic tuff, but the lower 20 feet is mainly composed of a harder volcanic rock 
intermixed in its upper portion with the softer tuff. This rock, a feldspar- 
melaphyre (f. n.), breaks out in small, irregular bowlders. It makes a fairly 
good road metal, but is not a dimensional stone. Specimen No. 4 is a sample of 
the rock. 

In the Paja arroyo about 3 miles west of Los Bafios and 1^ miles from the lake 
occurs a deposit of white clay which at present is being mined, sacked, and 
carried on the backs of natives to the Los Bafios road; thence it is carted to 
Los Bafios and shipped to Manila. 

The arroyo is quite heavily wooded with hard- wood trees of large sizes, and no 
clearing has been done. 

The method of working is to sink pits about 3 feet square and 10 feet deep and 
then to nm out low drifts into the best clay. At the time of my visit there were 
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two groups of these pits, one on each side of the arroyo and about 400 feet 
apart. Each group consisted of three pits about 10 feet deep with drifts at the 
bottom from 4 to 8 feet long. 

All of the clay contained brown iron-stained streaks, but below the first 2 feet 
the percentage of iron-stained material is very small. For a depth of 2 feet the 
clay contains some organic matter, besides a considerable percentage of iron, and 
is very plastic. The firm, white clay below varies greatly as regards plasticity. 
Most of the material exposed in the various holes possesses this valuable quality 
to a limited extent only, but one pit on the west side of the arroyo furnishes a 
pure white clay highly prized by the workmen, which is much more plastic. 
Sample No. 6, taken from the largest pit on the east side of the arroyo, represents 
the first class, while No. 7 is a sample of the more plastic clay. 

It was impossible for me to determine the extent of this bed of clay owing 
partly to the limited time at my disposal and partly to want tf exposures or 
extensive development work. But from surface indications the deposit seems to 
be large. No stratification was apparent, and below the first 2 feet there was no 
change in the character of the clay except in the plastic clay in one of the 
western pits, as noted above. The clay is used to calk bancas and also as a paint 
or whitewash. 

The trail from the mouth of the arroyo to within a short distance of the 
workings passes over volcanic tuff which has been worn away in places to a 
depth of 6 feet. The elevation of the deposit above the level of the lake was 
estimated to be between 700 and 800 feet. 

I was imable to find an exposure of good rock northwest of Los Bafios. Vol- 
canic tuff alone was in evidence for a distance of 2 miles inland. 

The area in the vicinity of Santa Cruz for about 4 miles on each side is low, 
flat land or low hills supporting cocoanut groves. 

About half a mile south of the town of Pagsanjan one enters the famous gorge 
of that name. The vertical walls of this canyon, 300 to 400 feet in height, 
covered with vines, shrubs, and small trees, with the clear moimtain stream 
between, present a most beautiful and impressive picture. The canyon walls are 
remarkably parallel and are seldom 100 feet apart. 

At the entrance of the canyon occurs a small exposure of what appears to be 
a solid igneous rock in place, but it shows for only a few feet along the banks. 
The walls of the canyon proper are composed throughout of a conglomerate of 
dark-colored igneous rock bound together with a soft basic cementing material 
of medium hardness. The bowlders present a variety of forms, but in a general 
way they are similar, being composed mainly of dark-colored silicates, and all 
are fine grained. Some are vesicular, while others are very compact. Many of 
the bowlders in the stream have a smooth black outside coating, probably a 
deposit of iron compoimds. No quartz was detected in any of the rocks, but 
particles of jasper and small quartz crystals were found in the sands of the 
stream beds. The conglomerate beds showed distinct lines of stratification, and 
the dip as determined by you is 5 to 6 degrees in the direction N. 85° W. 

When ascending the river the first waterfalls encountered are the Talon- 
talagib Falls, which come tumbling down a hanging valley and over the east 
wall. At this season of the year (February) the stream is small and a consider- 
able portion of the water splashes down over the rock instead of falling clear. 
The slope of the wall at the falls is about 80°. 

As shown by maps, this canyon leads to Cavinte, where the natives say there is 
a waterfall of the main river. 

The Botocan Falls are on the Botocan River, which joins the Pagsanjan on the 
west at the town of Pagsanjan. 
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One-quarter of a mile above the town of Pansanjan on the west bank of the 
river there stands a stone bath house which was built by the Spanish Govern- 
ment and supplied with water from a mineral spring near by. The following 
description of this spring may be of interest. It is a translation from the 
"Memoria Descriptiva de los Manantiales Minerales Medicales de la Isla de 
Luzon," by D. Jose Centeno, 1890: 

''waters of BOMBOi^OAN, PAOSANJAN, LAOUNA. 

"Topography a/nd geology. — On the left bank of the Bombofigan River about 300 
meters above its junction with the Balance, where the town of Pagsanjan is 
situate, and 5 meters above the water level of the river, a large spring gushes 
forth whose waters are used with great faith by the natives of the Province of 
Laguna for many of theit ailments. 

"The spring ^ms to be in a recent conglomerate of volcanic rock; but it is 
to be presumed that in the interior it runs over banks of volcanic tuff, which 
constitutes the subsoil of all of this region and which begins to appear on both 
banks a short (distance from the spring and at a lower level. 

"Springs. — Although only one is ordinarily spoken of, there are various springs 
in the vicinity of the one which is generally used, and is known by the name 
of Bomboiigan. The waters of this last one are gathered by means of a small 
canal in a basin of rubblewqrk, inside of a small house which serves as a shelter 
for the bathers. 

"The volume of the spring whose waters are collected for the bath, calculated 
from data taken on the 3d of August, 1885, was found to be 2.31 liters per 
second, or approximately 200 cubic meters in twenty-four hours, it being possible, 
if foimd necessary, to triple this amount of mineral water, collecting from the 
near-by springs that which is now wasted. 

"Physico-chemical characteristics of the water. — Colorless, odorless, transparent, 
and has a slight inky taste scarcely perceptible. No reaction with litmus paper. 
Without bubbling gases. Temperature of water, 31.5* C. (air at 30° C). Varia- 
tion in temperature hardly perceptible. Density at 0° C. and 760 mm.; pres- 
sure = 1.003906. 

"Results of analysis. — The anhydrous substances found in one liter of mineral 
water were: 

Grammes. 

Carbonic acid, free 0.286240 

Oxide of iron in the residue from evaporation 004140 

Oxide of calcium in the residue from evaporation 034832 

Oxide of magnesium in the residue from evaporation 027529 

Oxide of iron in the water, boiled and filtered 017000 

Oxide of calcium in the water, boiled and filtered 007280 

Oxide of magnesium in the water, boiled and filtered 002928 

SiUcic acid .062400 

Sulphuric acid .010301 . 

Chlorine '..' .012864 

Sodium oxide 005299 

Nitric acid Trace. 

The fixed residue obtained by evaporating directly 1 liter of 
the mineral water and drying at approximately 180° C. 
weighed 380000 
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^'Definite analytical result, deduced by calculation. — One liter of water at 

31.5° C. contains in solution — 

Grammes. 

Oxygen, 1.754928 cc 0.002509 

Nitrogen, 11.783071 cc 014800 

Carbonic acid, 84.750000 cc 167358 

Iron carbonate 009200 

Calcium carbonate .089568 

Magnesium carbonate .086615 

Calcium sulphate .017541 

Sodium chloride 012844 

Magnesium chloride .006855 

Ferric oxide 017000 

Silicic acid . .062400 

Nitric acid Slight trace. 

Total of mineral substances .486660 

"Classification, — Hypothermal waters; mixed bicarbonates and nitrates. 

Comparison of the results of analysis. 

Grammes. 
Total of mineral substance per liter, according to the above 

table 0.486660 

Volatile substances : Grammes. 

Oxygen 0.002509 

Nitrogen ^ 014800 

Carbonic acid, free 167358 

Carbonic acid, in form of acid salt with car- 
bonate of iron 002530 

Carbonic acid, in form of acid salt with car- 
bonate calcium 027368 

Carbonic acid, in form of acid salt with car- 
bonate of magnesia 029543 

. .244108 

Difference corresponding to the theoretical quantity of fixed 

substances 242552 

Fixed substances per liter determined experimentally 248000 

Discrepancy 005448 

"Physiological effects. — The commission, not knowing these effects, has not been 
able to take clinical observations which would serve to form an approximate 
opinion of the action of these waters. Owing to their limited mineralization and 
moderate temperature, it is supposed that their curative action may not be very 
pronounced, but that for this reason they ought to be employed in the treatment 
of certain diseases as a powerful auxiliary, both in drinking, through the quantity 
of salts contained, and in bathing, through their tepid condition. 

"Natives who live in the vicinity of the spring do not forget to attach great 
importance to it, attributing to it numerous and extraordinary cures which have 
been without doubt the reason that in a certain noteworthy book these waters 
appear described in an exaggerated manner, and also with unlikely analyses which 
ought not to receive serious consideration. 

"Therapeutical indications. — Considering only the chemical composition of these 
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waters and their temperature, the following applications may be set forth: Con- 
valescent pains, anemia, chlorosis, dysi)epsia proper, gastrointestinal catarrh, and 
pelagra. 

"Uses. — Bathing and drinking. 

"Bathing season. — ^November to June." 

After crossing the Botocan River at Pagsanjan the trail to Cavinte follows 
along the west side of the Boo River until within 200 yards of Cavinte, where it 
crosses the river by means of a large stone bridge. 

The trail is on beds either of conglomerate or volcanic tuflf all of the way. At 
Cavinte the red clay appears and together with the gray volcanic tuff constitutes 
the surface covering to Botocan Falls. Exposures of this red clay over 12 feet 
in thickness were observed. 

The territory below Cavinte is characterized by sharp, steep ridges and narrow 
valleysj which decrease in size and steepness between Cavinte and Luisiana and 
beyond Luisiana the topography is that of a gently rolling country with well- 
roimded hills. From Luisiana to Botocan Falls the trail runs along, on, or near 
the top of the ridge until it strikes the Botocan River some 200 feet above the 
falls, where both a plank and a bamboo footbridge have been thrown across the 
stream. 

The falls, whose energy it is proposed to transmit to Manila in the form of 
electric power, are nearly 200 feet in height. Before going over the cliff the 
stream divides into three parts, the two on the outside shooting straight over 
an abrupt shelf, while the middle one tumbles down the cliff for 15 feet before it 
clears the rock wall. 

The upper 25 feet of the rock at the falls has the appearance of volcanic tuff, 
except that it exhibits a well -developed columnar structure with pentagonal cross 
sections predominating and shows flow lines which are absent in a typical tuff. 
Underlying this bed rock there are about 70 feet of a light-colored rock, probably 
a conglomerate, although no close examination could be made; then come 110 
feet of black conglomerate, probably the same as that forming the Pagsanjan 
cliffs. 

The river makes a sharp^ turn at the falls, the direction of the stream above 
being N. 68" E. and below N. 31" W. The east wall at this turn is semicircular 
in shape and 300 feet high. The upper 120 feet are apparently tuff and show the 
columnar structure very well. 

Samples Nos. 18 and 19 are from the river bank immediately above the falls, 
where the rock shows at least two horizontal planes which may be the parting 
planes between different flows or eruptions. Although this material resembles 
cinder more than lava, it must have had sufficient fluidity to flow to some extent at 
least and on cooling to assume the columnar structure so common in basalt. 

It may seem strange that with a comparatively soft tuff overlying a con- 
glomerate composed mainly of hard igneous rocks a stream should be able to form 
a perpendicular cliff such as this, but this is made possible by the weak non- 
siliceous binding material of the conglomerate. This cementing material closely 
resembles volcanic ash and no doubt the history of the conglomerate is interwoven 
with the history of the volcanoes of this region. 

The elevation of Botocan Falls, as given by the Bureau of Engineering, is 1,080 
feet. The highest point on the road between Luisiana and the falls is some 150 
feet higher. 

Between Botocan Falls and Ma jay jay the trail, running at right angles to the 
numerous small streams, alternately ascends and descends a series of steep hills. 
A large portion of this road was at one time paved with water-worn bowlders 
and in places the pavement is still intact. The stream beds are in tuff, the 
banks being usually vertical and 8 or 10 feet high. 
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From Majayjay, which has an elevation of 1,000 feet, the land slopes gradually 
to the lake, as though it were the gentle slope of an old volcano. Volcanic tuff 
is the only rock visible below Majayjay. 

The town of Lumbang on the east bank of the Pagsanjan River is easily 
reached by banca from Santa Cruz. During the wet season a banca can pass 
over the low west bank of the river at this place, but during the dry season the 
banquero must either go down about 3 miles to the mouth of the river and then 
come up against the current or have the banca hauled over the 150 yards of 
intervening mud by a carabao. 

Flat cocoanut and rice lands occupy the east side of the river for half a mile 
back of Lumbang, then the hills, 400 to 500 feet high, rise abruptly, leaving an 
opening for a small stream and deep canyon. I had time to ascend this canyon 
but a short distance and so far as I went foimd nothing but a black conglomerate, 
the same as shown at Pagsanjan gorge. A stream bed contains an immense 
quantity of igneous rock of different kinds and the walls are high but without 
vertical cliffs. 

At Paete a short canyon runs back from the lake and terminates less than a 
mile east of the town in a cliff and waterfall 130 feet high. The cliff is composed 
of a fine-grained melaphyre (f. n.) which breaks into very sharp, irregular 
shai)es. Sample No. 20 is a specimen of this rock taken from the foot of the 
cliff. Higher up the stone is somewhat more compact. Below this occurs about 
50 feet of a more vesicular rock, although otherwise much the same. 

The stream bed immediately below the falls is filled with bowlders of this same 
close-grained rock, but abo]it 30 feet lower the channel is blocked with large 
bowlders of a feldspar-porphyry (f. n.) of a striking appearance. Some of these 
large cubes are 8 feet on a side and must have fallen from above, although about 
50 feet lower down they form the bed rock of the stream for at least 300 feet 
and must have a thickness of 50 feet or more. This rock, of which sample No. 9 
is a specimen, consists of feldspar phenocrysts up to one-half inch in length 
embedded in a fine slate-colored ground mass. The stone has a handsome appear- 
ance, but is wanting in strength and toughness, or, in other words, it is friable. 

Mr. Roces, of Paete, has imported from the United States a complete equipment 
for a modern saw and planing mill and is now setting up the machinery. He 
intends to use the power of the falls to generate electricity with which to operate 
his machinery, although he also has a boiler and engine for this purpose. Accord- 
ing to measurements of the flow of the stream made by Mr. Roces, the falls will 
generate 100 horsepower in the dry season, which will be just about enough to 
operate the mill. 

The abrupt rise of the land one-half to three-quarters of a mile from the shore 
from almost water level to 400 feet or more begins at Pagsanjan and continues 
around past Limbuan, Paete, and Paquil, to Pangil, where it is terminated by 
the valley of the Salamboloc River. The land between Pangil and the Salamboloc 
River proper at Siniloan is perfectly flat and planted with rice. 

On the west side of the Salamboloc the ridge of volcanic rock runs down to a 
point about a quarter of a mile southwest of Siniloan. Although numerous 
bowlders occur on the ridge, no exposure of the rock in place could be found. 

A good road runs along the foot of the hills from Paete through Paquil and 
Pangil to Siniloan, which was traversed on foot, but no rock exposures of value 
were found. 

The map shows Siniloan to be nearly due north of Pangil, but I found the 
magnetic bearings, taken with a Brunton pocket transit, to be N. 45° W. Mati- 
quio is also shown much nearer to Mavatac than it should be. The bearing from 
Matiquio to Santa Cruz I found to be S. 15° E. instead of almost due south as 
shown on the map. 
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The low hills a mile northwest of Matiquio are covered with bowlders of 
melaphyre (f. n.), but the only exposure of rock in place showed volcanic tuff 
(sample No. 10 B). In Matiquio I obtained a small sample of white koalin clay 
(sample No. 11) which is reported to occur about 2 miles north of the barrio 
and a mile from the lake shore. It resembles the Los Bafios clay in appearance 
and is used for the same purpose. This deposit has been recently located by 
some of the officials of Laguna Province, and I have since received good samples 
of this clay from Mr. Sherfey, supervisor of the province, who owns an interest 
in the claim. It is reported that this clay can be gotten to market more easily 
than the Los Bafios product. 

There is a foot trail from Matiquio to Jalajala which I desired to pass over in 
order to obtain a better idea of the structure of the main ridge on Jalajala penin- 
sula, but it was found necessary to return to Santa Cruz. 

The shore from Bagombong around the point to Jalajala shows no solid rock, 
as the land for some distance in from the shore is low and flat. Jalajala peninsula 
near the town of Jalajala seems to be composed of one material — a light-colored 
volcanic tuff, sometimes stained with iron oxide but more often nearly white. 

On the southwest side of Mount Sunung-Dalaga about 2 miles northeast of 
Jalajala a landslide exposes this tuff for nearly 100 feet vertically. Although in 
small pieces it closely resembles hardened clay, it has no plasticity, shows no 
stratification, and vesicular fragments so characteristic of volcanic tuff in other 
parts of this region seem to establish it a tuff. 

The shore for one-quarter of a mile along Bulabula point between Quisao and 
Pardia is strewn with melaphyre (f. n.) bowlders, but the rock in place is not 
exposed. The point is covered with small trees and is 25 feet high at the water's 
edge ; 200 yards inland it is probably 100 feet above the level of the lake. 

In a small bay just south of Quisao there are two brick kilns and a large 
dwelling house belonging to Mr. Collins, an American who has resided for many 
years in this vicinity. Ladrones have robbed the place many times and it is not 
occupied at present. My banqueros said that pieces of limestone found near the 
kilns came from the direction of Manila, but that it was also found in the hills 
to the east. 

Blocks of volcanic tuff are being cut from a small ridge that extends to the 
water's edge a mile south of Tanay. It contains many lumps of hard, compact 
rock embedded in the soft material. 

At the beginning of the hills three-fourths of a mile north of Tanay there are 
exposures of a dark-colored conglomerate which composes the surface covering 
for at least 1^ miles inland. 

Only volcanic tuff shows near the shore from Morong until almost opposite 
the north end of Talim Island, when the basalt (f. n.) of which -the north end 
of Talim is largely composed is foimd on the mainland. 

An inspection of the south end of Talim Island failed to reveal a good building 
stone. The most southern part consists of the same basalt (f. n.) that the city 
of Manila quarries and crushes on the north end of the island. 

The natives are industriously at work crushing the rock by hand into concrete 
size. 

From a point opposite Malahi Island to Point Naglunglung on the east side 
of Talim the rock exposed along the lake shore is vesicular melaphyre (f. n.) 
of which samples Nos. 16 and 12 are specimens although No. 12 is not repre- 
sentative of the rock. At Naglunglung Point there is a compact leuco^hyre (f. n.) 
that shows for 100 feet along the shore and can be traced about 200 feet inland 
before it becomes covered with soil. It is firm and tough, but appears to have 
no jointing planes and to be of small extent. 
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The lake shore from Talim to Binangonan has several cliffs of volcanic tuff, 
hut no crystalline rock was ohserved. On the point just north of Binangonan in 
the vicinity of the abandoned quarry of the city of Manila about 30 men are at 
work cutting out stone blocks. The large ones, some of them 3 feet by 18 inches 
are sold for tombstones, while the smaller ones, squared up and faced on one 
side, are used to pave alleys and for sidewalks. A stone 10 by 10 by 3 inches 
sells for W.IO in Manila, while one 18 by 18 by 4i inches brings W.80. The 
rock is a vesicular basalt and consequently is a very poor stone both with 
respect to appearance and durability. Sample No. 13 . is a representative speci- 
men, while Nos. 14 and 15 show beautiful calcite crystals in cavities in the rock. 
The rock parts readily along a horizontal plane when in place and this parting 
is parallel to the flow lines of the rock. 

A cross-sectional view herewith of the ridge given by the face of the old quarry 
shows 15 to 18 feet of this vesicular basalt (f. n.) overlying the dark compact 
rock which appears to be identical with the rock at the plant at Talim. The 
lower north side of the ridge is tuff. 

The small workings of the stonecutters rim 150 yards east of the old quarry.. 
They work in horizontally almost at the top of the ridge, in no place having 
exposed a face more than 10 feet high. 

About 3i miles north of Binangonan on the trail to Antipolo is a bed of 
crystalline limestone which is transported on carabao sleds to several small bar- 
rios along the lake shore west of Binangonan and burned for lime. This bed of 
limestone is not over 200 feet wide and strikes due south. Its southern exposure 
lies due west of the mouth of the river at Morong. It is the first high ground on 
the west side of the valley, forming a secondary ridge parallel to a slightly 
higher ridge of igneous rock some 200 yards farther west. 

From the topography of the region it' would seem that a road could be built 
to the lake at Morong without great expense. 

No stratification planes are apparent, but there are great cleavage planes 
roughly dividing the stone which dips west 70" from the horizontal. The rock 
weathers into rough, vertical columnar shapes which show no minor planes of 
parting. It is uniform in composition, strong and compact, but as it does not 
break into regular shapes it will be difficult to cut into dimensional stone. In 
samples Nos. 17 A and 17 B you discovered fossil remains which may be the 
nummulitea that have been reported to be present in this rock by Baron von 

Richthofen. 

CONCLUSION. 

While this investigation does not prove conclusively that there is not a good 
building stone near the Laguna de Bay, it shows that the existence of such a stone 
is improbable. 

The country near the lake shore from the Pasig River almost to Los»Bafios is 
low and flat land, so that no investigation of this area was necessary. 

Diligent inquiry brought to light but one reported occurrence of a building 
stone. Mr. Sherfey, supervisor of Laguna, reported on the authority of one of 
his road foreman that in Spanish days a hard, dark-colored rock had been 
quarried on the Calamba side of Mount Maquiling. He has recently investigated 
and found that the stone was gotten from large bowlders of felspar-melaphyre 
(f. n.) in a small arroyo about a mile from the lake. From a sample of the 
rock (No. 20) it will be seen that it is not a first-class building stone. 

The natives of Laguna Province especially seem to be well content and 
prosperous. 

I was everywhere received very kindly by both Americans and Filipinos and 

36326 5 
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am especially indebted to Mr. Sherfey, of Santa Cmz, for his assistanoe in many 

ways. 

Respectfully submitted. 

H. M. lOKis, E. M^ 

Field A89i9tant, Mining Bureau. 
Mr. H. D. McCaskxt, 

Chief of the Mining Bureau, Manila, 
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